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PUBLIC NOTICES 











—_—_—_ F 
he Director - General, 
India Store Department, Branch 
No, 15. paresas: road, Lambetb, E.1, 
REQUIR 
soLmD BOW “ro BU LAR STEEL POLES 
Tenders due on the 13th January, 1925. 2h} 
p.—-—.. forms obtainable from above. 7835 
The ‘The Que en's University of 
BELFAST 
JUNIOR ASSISTANT IN ENGINEERING 
<pPLICATIONS are INVITED for the POST of 
WNIOR ASSISTANT In the Department of Civil 
Engineering Salary £200 per annum, duties to com 
ence early in January, 1925 
Further particulars may be obtained from the under 
ged, by whom applications with testimenials must 
received on or before eget A January 10th, 1925 
Fr. H, HUMMEL, 
7a34 Professor of Engineering 
—— 
lity of Birmingham Water 
U ‘ DEPARTM 
BARTLEY RESERVOIR. 
ter Committee invite TENDERS for th« 
oss re TION of the BARTLEY RESERVOIR 
a site adjotuing their existing Reservoir at 
yrakley, near Birmingham 
The reservoir will be @ storage reservoir with a 


oatent of over 600 million gallons. The works wil! 
oprise the following : 
An earthen embankment with shallow cut.of 
teach and reinforeed conc core wall, val ve 
tower with reinforced concrete footbridge, outlet 
calvert and pressure tunnel, inlet culvert and 
hanne!. inlet gauge chamber and recorder 
house, reservoir lining consisting of pre-cast 
concrete slabs, reinforced concrete in situ, pitch 


ing and beaching, road diversions and other sub 

sidiar) pe 

aditions of cogtract (which i@clude the Corpor 
tion's usual fair wages amd Gofditions of labour 
causes), specifications and forms of Tender may be 
stained on and after December 30th, 1924, from the 
Secretary Water Department, Council! Mouse, Bi: 
ingha 
r All applications for Tender forms must be accom 
panied by a deposit of £10, which will be returned 


to the applicant on receipt of a bosa fide Tender 
The drawings’ may be seen at the Water Department 


Offices (Secretary's Office entrance), Conpet House, 
between the hours of 10 a.m. and 1 on December 
goth, 1924, January 2nd, 6th. 9th. ihe 16th, and 
goth 2 An Assistant Engineer will be in 
attendance on these dates between 11 a.m. and 1 p.m. 
After 2 p.m. he will attend at tre reservoir site to 


afford any further information to tenderers 


Tenderers desiring to bave copies of any of the 
drawings, to assist them in preparing their Tenders, | 
vill be supplied with sueh copies upon payment to 


the Secretary of 28. 6d. per copy, whica amount will 
got be returned. All drawings so supriied must be 
. 1 the Secretary under separate cover at 
the same time as the Tender is submitted 


Tenders must be delivered under seal, addressed to 
“ The Seoretary, Water Department, Council House, 


Birmingham,."’ endorsed ** Tender for Bartley Reser- | 
voir, Contract No, 12," not later than Noon on 26th | 
January, 1925. 

The Committee do not bind themselves to accept 
the lowest 


vr any Tender. 
J. H. BROADLEY. 
Secretary 
Water Department, Council House, 
Edmund street, Birmingham, 
lth December, 1924 


[ Trban District Council 


FLEET (HANTS). 
EXTENSION ov EXISTING SEWERAGE 
SEWAGE DISPOSAL WORKS FOR z 
UNEMPLOY ME? RELIEF WORKS. 
GENERAL CONTRACT. 


of 


AND 
T 





The Urban District Council of Fleet invite 
TENDERS from responsible and experienced, con 
tractors for the CONSTRUCTION of these WORKS, 


which comprise several miles of Cent Iron and Stone 
ware Sewers, Brick, Comerete and Cast Iron Man- 

*. Flashing Tanks, Ventilating Shafts and 
Cotwmns, Oast Iron Rising Main, Air Mains, 
additions to the Sewage Disposal Works, and otber 
incidental work. 

A copy of the specification.and form of Tender, 
and bills of quantities may be obtained, and the 
drawings inspected, on and after a date to be com- 
Municated to persons tpeattns. on application, in 


writing, to Major T. J oss-Flower, Civil Engineer, 
28, Victoria-street, Westminster, 8.W., and Carlton | 
Chambers, Bristol. at his Bristol office, on deposit | 


fa £10 Bank 


of England Note. which will be r 
funded, 


provided a bona fide Tender be received. | 
and is not withdrawn before the sealing by the 
Council of one of the Tenders, and provided also that 
All documents supplied be returned to the Engineer 
Toe Contractor carrying out the work will. be 
required to comply with the regulations of the Un- 








mployment Grants Gommittee with regard to the 
employment of Jabour during the performanee.of the 
Mtract, and the must be actively commenced 
y the 12th January, 1925 
Sealed Tenders, endorsed “‘ Tender for Fleet 
“ewerage and Sewage Disposal Works, General Con. | 
tact,’ are to be delivered at the Council Offices, not | 
anor than Noon on the 7th January, 1925. | 
The . st or any Tender will not necessarily be | 
mocepter | 
Dated this 15th day of December, 1924. | 
(By Order), 
ERNEST NASH, 

Solicitor oan Clerk to the Council, | 

Fleet Haute). 7785 ,£ 

. FLEET (HANTS) 
“he e ° ‘ . a | 

[ rban District Council of | 


HANTS 
WERAGE EXTENSION WORKS FOR 


FLEET, HA 
UNE MPLOYMENT RELIEF WORKS. 
TO CAST IRON PIPE FOUNDERS. 


NEW 8E 


VER? Urban District Fleet (Hants) invite 

PLAPERS for the SUPPLY and D ERY 

PIPES. ‘bout 220 TONS, or , of CABT IRON 

' >. Varying im sise Sin. to 24in. in 

Tlow, 3 2!80 & muinber of BENDS. TAPER > 
SS and other & 

he CORY Of the specification & and form of Tender may 

Mowe ned on application, in writing. to Major T5 

Westy nesters Ks Mag ae . nbers Bristol 

we Ww. isto’ 

at his Bristol Ome on and after the oe a, Ist Decemibe 

824, on payment of the sum of Three Ga 

. returned, provided a bona ise "Tender ~ 


and is not withdrawn before the acceptance 
‘ouneil of one of the Tenders. 
d Tenders, end “4 sender for Cast Tron 
are to_be delivered at my oilice at Fleet by 
¢ Noon of Ist January, 1925, 
lowest or any Tender will not necessarily 


: 
“Dated this_18th day of December, 1924. 
ERNES 


ST NASH, 
Clerk to the C woe. 
7833 


be 





‘ouneil Offices,” Pleet,, Hants, 


and | 


| to receive TENDERS from competent persons for the 








PUBLIC NOTICES 











| The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 





New Water Supply fo for the Jharia Coalfield. 


The Early History vd ‘the Cylinder Boring 
Machine—No. II. 


The Work of W. & R. E. Froude—No. Ill. 
Individualios i Kameaietee Doenign: 
Os A a Fe Te 

100 Yeats of British Railways—-No. XXVI. 

Fibre in Metals. 
A Fishery | Patrol Boat. 
New. Sewee®’Pisaoenl. Plant. 























PUBLIC NOTICES 


Distriet Council 
R. 
VON 


Rural 
AX aTE 
UNTY OF DE 


‘ 
AXMOU TH ROAD IMPROV MENT. 
Rural District Council of Axminster are pre 


PUBLIC NOTICES 





of| Rurma Railwa 
BRIDGE 


The Directors are prepared 


NGINEER. 
to receive APPLICA 


for 


Properly qualified ates 
The APPOINTMENT as ASSISTANT ENGINEER (Bridge 


pared to receive TENDERS for the IMPROV EMENT Engineer Cc . > 4 

of the existing ROAD between Tanyard Cross and Gaston ee a a aaa 

Axmouth Bridge. Candidates cars 
Particulars and specification may be obtained at the ae a pore Sy ap oad 3 a te 


offices of the Consulting Engineers, Messrs. Howard 
Humphreys and Sons, at 28, Victoria-street. West- 
minster, on and from Motday, the 20th of December, 
1924, until Saturday, the 10th of January, 1925, 
between the hours of 10 a.m. and 4 p.m., upon the 
payment of a deposit of Three Guineas, which deposit 
will be returned upon receipt of a bona fide Tender 
which is not subsequently withirawn by the con- 


- 2 thorough knowledge of — — and manulac- 
ture, and have had a good t raining in engi- 
neering knowledge at a reccgnived Boginesring College. 

Particulars should be given as to whether applicants 
have had any outside experience of the erection or 
renewal of bridges either at site or in a bridge 
builder’s yard. 


SAbaRY. 
of Rs. 50 to Rs. 


with anaoual increments 


Rs. 550, 
tractor 1100 per calendar month. 


c . The com- 
The cuseenstat fondaoe: ee aie to —— menct on appointment will be according to 
a contract di , the draft of which may be seen at t ears r ; 
offices of the Consulting Engineers when the drawings pn bf err wt Arte es tt dealeeeelnles 
are inspected. Texus.—A three years’ agreement in the first 





Tenders must be on the Official form, each Tender 
in a sealed envelope marked ** Tender for the Axmouth 
Road Improvement."" Tenders must be accompanied 
by the general conditions and specification as issued 
by the Consulting Engineers 

Each Tender must be signed in the bandwriting of 
the tenderer or his authorised agent 

The Council! does not bind itself to accept the lowest 
or any Tender. 

nders must reach the unde reigned by 9 a.m. on 
Monday, January 26th, 19 
hand ¢ 


instance, first class free passage to Burma, 
again on satisfactory termination of services. 

selec’ candidate will be required to pass a 
strict medical examination by_ the veneney’ 8 Con- 
—s Phvsician before appointmen 

pplications (by letter only), sive 3 paatpoulars of 
_—- general and technical and 
training, and showing in b ——. Pau (with 
dates) where and how they have been cmployed from 
time to time. should be addressed 2 2 the Begs 
te be received not later than the 1 


and home 


Given under my 19th day of December, MANAGING DIRECTOR 
1924. 199, Gresham How 
CECIL FORWARD, ’ 
Clerk to the Rural District Council of Ax minste r Old Brest street, icoten; 8:0. se 
Deven. 831 ~ — 








SITUATIONS OPEN, Page 2. 





[at Bs Fechan Water Su 


PIPE LAYING.—CONTR opp a ane 


The Taf Fechan Water Supply Board are prepared | \¥-.wrep, ESTIMATE and QUOTATIONS CLERK 
(first class), used to Wrought lion Tube Trade.— 


LAYING of about 21 Miles of STEEL and CAST \ 








IRON PTPES of 37in. and smaller diameters, together | APR!y. stating experience, age. ani salary required, 
with ancillary works in the counties of Brecknock | “© P-0., Box 24, Walsall. 7827 A 
and Glamorgan, and for the CONSTRUCTION of a 
BREAK PRESSURE TANK 
Drawings may be seen, and instracti tend APABLE ENGINEER REQUIRED. to Run a 
and specifications oa “pill of os obtained, Commercial Motor Vehicle Department in larc« 
on and after the Deeembe rT, 1924, at the office | provincial town for an established firm; mast be 
of Sir Alex. Binnie, Son and ~— 30, Buckingham- | young, energetic, - possess good 
gate. Westminster, 8,W. t ofa oe experience.—Address, with full particulars and cop) 
5, made out to ry ‘Taf Fecban Wa Water Supply of . 78387, E 7837 
which amount will be returmed on receipt of a bona 





fide Tender. 

Sealed Tenders, endorsed Tender for Pipe- 
laying.”’ should be delivered at my office at or before 
oa on ~~ et the Fifteenth day of January, 1925. 

‘ne Tenders so sent in are to be accompanied by 
the Dill of quantities fully priced out, and the Board 
not undertak: 


> TRACTION ENGINEER.—WANTED 

y large Manufacturing Firm, ENGINEER with 
Specialiond Knowledge of Design and Manufacture of 
Electric Railway Motors ; must have ability and prac 
tical experience in Determination of Motor Require 








do e to accept the lowest or any | ments for specific electric traction projects. Good 
Tender, or to Sater any expenses in connection with | remuneration and excellent prospects —_ Only 
and will only consider such Tenders as | ambitions and progressive men with ractioal experi 
are im by contractors who have previously | ence need apply. State fall parth salary re 

executed works of a similar kind and magnitude. quired and earliest date commence. eA ddress. Tee. 

J, COLENSO JONES, The Engineer Office. 742 A 

Clerk to the Board. 
Board's Offices, 

101 Te ini -780 | FRSTIMATOR REQUIRED. Canadle of Making 
: 4 stimates from Project Drawings for Mechanica! 
————_—_-—-- === | Handling Plants for Coal and other materials ; only 
4 we experience and “9: oy ary meg 
piy. tate age, e rience an ary .~—Address, 

SITUATIONS OPEN to The Engineer Office. 7840 a 





HE NATIONAL OMNIBUS 


JANTED IMMEDIATELY, Competent ENGLNEER 
to Take Sole Charge of Department in large and 


V 


and TRANSPORT 


old-established Engineering Works, handling sluice COMPANY, Limited, REQUIRE an ASSISTANT 
gates, valves, &c., for Hydro-electric and Irrigation | WORKS MANAGER. age about 30/35; Manufactur- 
Plants, &c. Wide outside experience and knowledge of | ing Experi and knowledge Bodywork 
Design and Estimating essential. Only first-class man | Running RB Rolling Stock 





will be considered, and the successful applicant must — ~y- > giving full particulars of 
be preps to take over duties early in January.— and salary required, to be add to 
~ ress, stating age, qualifications and salary required, THE. “SECRETARY, on Brompton-road, 8.W. 3. 


, 7839, The Engineer Office, 7839 a Envelopes to be marked ° ws 











PATENTS AND DESIGNS ACTS, 1907 AND 1919 


otice is Hereby Given that 
WILHELM BORCHERS. Dr ing. Ph.D., 15, 
Ludwigsaliee, Aachen, Germany, a citizen of the 
German Republic, amd ROBERT Wic KERSHAM 
STIMSON, 17, West 56th Street, 
States of America, a ci 
America, SEEK LEAVE 
FICATION for LETTERS PATENT No. 223.617, en 
title! ** Process for Refining Crude Chromium Alloys.’ 
Particulars of the proposed amendment were set 
forth in the Illustrated Official Journal (Patents) 
issued on the 17th December, 1924. 
Amy person, or persons, may give notice of opposi 





tion to the amendment by_ leaving Patents Form 
No. 19 at the Patent Office, 25, Southawoton 
buildings, London, W.C.2, within one calendar 
month from the date of the said Journal 
w. PLE FRANKS, 
7845 Comptrotier-General. 
SITUATIONS OPEN (continued) 





SSISTANT ENGINEFRS AND 
d WANTED AT ONCE, 
TANT ENGINEERS, experienced 
struction, Dock and Railway Work oe 
large Factory Construction Schemes i 
ONE or TWO experienced BU ILDING RAC GHTS- 
MEN used to Steel Construction and Heavy Engineer- 
ing Work, REQUIRED in Londen —Write, stating 
age, experience ani salary reqttired, to A. E. D., at 
Horneastie's, 60, Cheapside, B.C. 2. POSTS A 


DRAUGHTSMEN, 
ONE or TWO ASSIS 
in Building Con 
* 





IRM of SNGIITERS | per | A ~ Yaa in 
Lancashire the 


h ped a 
REPRESENTATIV for cachire a 2 Yorkshire: 
must have good EF with Architects ans 
Building Trade generally. State experience. Salary 
ana commission basis.-Address, P9032, The Engi 
neer © POO82 a 





TANTED, DRAUGHTSMAN, with Geod Expe 
rience of Hydraulic Work, particularily of 
Cranes and Hoists. Applications mast state expe 


rience, salary reguired. and ase, which should be 
between 30 and 40 years.—4ddress, 7829, The Engi- 
neer Orfice 7829 A 
BSIGNING DRAUGHTSMAN REQUIRED in 
connection with Coal and Mechanical Handling 
Plants ; only men with complete knowledge and first 
class experience need apply. State age, experience 
and salary required.—Address, 7841, The Engineer 
Office. 7841 a 





I RAUGHTSMEN. Pe ato my mpcome ane with 
Government with any 
post, PLEASE COMMUNICATE, with the “GENERA L 





SECRETARY, Association of Engineering and Ship 

building Draughtsmen, 96, St. George’s-square 

London, 8 1. 7817 a 
for MACHINE 


D™0grm* REQUIRED 
TOO Must be accurate and thoroughly re- 
liable. Repl stating qualifications. —Addrese, 
* ALPHA.” m. Porteous and Co., Advertising 
Agents, Glasgow. P9007 a 





XPERIENCED DRAUGHTSMAN REQUIRED. 
with knowledge <« Cement and Crushing 
Machinery.—Apply,. giving full particulars of age. 
experience and saiary required, to W. J. ©., Edgar 
Allen and Co., Ltd., " mperial Steel Works, Sheffield. 








EQUIRED, First-class DRAUGHTSMAN, with 
experience in Centrifugal and Hydro-extractor 
Design. — Address, 7773, The Engineer Office. 
V JANTED, WORKING FOREMAN, to Develop 
Machine Moulding and Repetitionary Core 
Departmenta.—Address, stating age, experience and 
wages required, 7843, The Engineer Os: 2. 7843 a 
R* 
perienced in Making Splices in the Armour of 
Cable over a completed joint. Ability to make 
the joint Iiteelf not essential.—Address, with copies 


of ast two testimonials, 7821, The Engineer O 
chon 7821 a zs 











QUIRED, SUBMARINE pOurTae. Fully Ex 





SITUATIONS WANTED 





NGINEER, Practical, a a 
good organiser, (47), 30 years’ 
and abroad, OPEN to ACCEPT 


Commercial, 
xperience horne 
“POSITION as 





Export Gennes. h ; alterpatively, Manager or 

Representative, abroad.—Address, P9017, The Engi- 
neer Office o17 &B 

ae ENGINEER (33), Scoteman, Holder 
of Diploma of Roy. Tech. College, Glasgow, 

wide experience in 1.4 engines and agricultural 


machinery, SEEKS WORK in Canada. War service 








Address, P9981, The Engineer Office. Poesi 
ESIDENT ENGINEER or CONTRACTORS" 
AGENT. POSITION WANTED as; roads, 








bridges, docks, railways.—Address, P9880, ee ie Rasi- 
neer Office. 





PATENTS, Page 2. 
MISCELLANEOUS, Page 2. 
PARTNERSHIPS, Page 2. 

AGENCIES, Page 2. 
FOR SALE, Pages 2 and 92. 

AUCTIONS, Page 92. 


BUSINESSES and PREMISES 
(For Sale, etc.), Page 92. 


MACHINERY, &c., WANTED, Page 2. 
WORK WANTED, Page 2. 


For Advertisement Rates see 
Page 727, Col. 


. 





INDEX TO ADVERTISEMENTS, 
Page 91. 


THE ENGINEER 
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PARTNERSHIPS 





IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write : 
WHEATLEY KIRK, PRICE & CO. 
46, Watling Street, 
London,.E.C. 4. 
Established over 70 years. 





| Oper e RS anit MACHINISTS’ BUSINESS FOR 
“ as established 5 years in Lon‘ton, N.W.; 
good ection capital —ne £1500. Alterna- 
tivety, none PARTNER OULD REMAIN. if 
incomer was suitable.—-Address, P9912, ‘Lhe Engineer 


Office. P9912 c 
—WANTED, AUSTRALIAN FIRM or 

£5000. GED 

start’ MANUFACTURING ARTIC ersal 

demand. German and American competition easity 

beaten. English works running s n 

Address, P9890, The Engineer (Office. 








EDUCATIONAL 








| mee DRAWING. “inral now. ital Course 
Engineering op R, now. Fee three 
guineas for the tuition ip 


ualified 
PERCY Praman Mi B., 2, Victoria street, 
Panton, 8.W. 1. 7087 2 


teacher. 
M.I, Mech. 





NGINEERING SALESMANSHIP AND SALES 
MANAGEMENT.— Write , 4 brochure describi 
urse of te of uniimi 


pe in 
ENGINEERING SALESMANSHIP, 
anch 


GS OrrS. RIUNITY, to a me Be 
INSTRUCTION on WORK. 


Holiybank, Woking. 








AGENCIES 





4‘ ENTS.—AGENTS REQUIRED by Leading Firm 
f of Superheater ani Pipe Work Manufacturers 
for each of the following counties :—Northumberland, 
Durbam, Cumberland, Westmoreland, North Riding 
ot Yorkshire, and Wales. State fultest particulars of 
agencies now held and territory covered, in con- 
tidence.—Address, 7838, The Engineer Office. 7838 D 





MISCELLANEOUS 





SOUTH AFRICA AND RHODESIA. 
“NOMMERCIAL ENGINEER, Sailing End _ of 
/ January and visiting principal towns, is OPEN 

to TAKE GOMMISSIONS .—Address, P9930, The 
Engineer Office. Posse 1 





EXPORT. 
We undertake the parchase, inspection and shipment 
of all engineering productions for purchasers abroad. 
Indents promptly and efficiently handied by Engy- 
neers with technical and practical experience. 


The London & a Engineering Co., 
36, aes Street, Landen, E E.C. 4. 





PATENTS 





ATENT YOUR INVENTIONS, Trade Mark Your 
Goods. Advice, handbooks. ani coms. free. 
B. T. KING, C.1.M.E. (Regd. Patent Agent, G.B., 
U.8.A., and Canada), 1464, Queen Victoria-street, 
London. F.C. 4. 38 years” references 7384 8 





PROPRIETOR of BRITISH PATENT No 
64,274, dated September 22, 1920, relating to 
“*Troprovements in Apparatus for ‘Sterlising Liquids,*” 
‘ DE SIROUS of ENTERING into ARRANGEMENTS 
way of a LICENCE or otherwise on reasonable 
erms for the purpose of EXPLOITING the above 
and ensuring its iri working in Great 
Lnquirie ss to B. SINGER, Steger Bailding, 
Illinois 7836 


r mer 





Chicago 

se PROPRIBTOR of BRITISH PATENT No. 
575, dated December 6th, 1920, relating to 
im pI vement s in Ship's ¢ ans Indicator and 
r is DESIROUS f ENTERING into 
ARR iNG EMENTS by way of a LICENCE or other 
-asonable terms for the purpose of EX PLOTT 
+ the al ve | wr and ensuring its practical work 

in Great Br Inquirie be 
B "SING ER etever ‘Building, Chie ago, Hi 





MACHINERY, &ce. WANTED 





ANTED, LANCASHIRE BOILER, 28 to 30ft 
ng and about 7ft. éiu. 
irs and price to SUSSEX WHARF, 

. ~ 


cheers $.E. 10 7828 F 


Ld 





FOR HIRE 





| ee? HIRE, PUMPS and WELL-BORING ae 

for Contractors’ Deep Wells, &c., 2in. to 24in. 
dis.—R, RICHARDS and CO.. Upper Ground-street. 
London, 8.E, Telephone No. 978 Hop. 





Fo SALE or HIRE, ELECTRIC MOTORS, from 
60 to 300 i. P.; PORTABLE Stn ENGINES, 

from 8 to 40 N.H.P.; STEAM 

PUMPS, MACHINE 

reasonable 

WILLIAMS and SONS, 37, 

lamdon, E.C. Tel., City 3938. 


terms, 





For continuation of Small Adver- 
tisements see page 92. 





diameter.—Send full | 
East | 





Queen Victoria-street, 
Ex. | 





“EMPIRE " High Tension Line Equipment. 
type switches, dicemmeecting switches, choke-coils, 
bi 130,000 fo ocks 





arresters, and "S$ &C Fuses up to 


ELECTRIC CONTROL LIMITED, GLASGOW. 
Manufacturers also ef “*Empire’’ Automatic Control Gear. 


DRUM ENGIi 








Birmingham, Leeds, London, Manchester, Paria. 








BRADFORD 


GEIPEL 


LONDON, 8.E 





ELECTRIC CABLE, 
ELECTRIC STARTERS, 
ELECTRIC FIRES, 
STEAM TRAPS, 


Head Office & Works: ST. THOMAS ST., Cable Works : WEMBLEY, MIDDLESEX. 








mmm)! VICKERS - SPEARING 
WATER - TUBE 


i BOILERS. 


Highest Possible Efficiency. 
No Scale. No Blistered Tubes. 
By positive and adequate Supply of 

Water to Bottom Tubes First. 
Large Circulating Mud Drums and 
Selid Drawn Weldless Headers. 
Contracts for many Super Power 
Stations now in progress, including 
Boilers of ryt Evaporation 


Sole Manufacturing Licencees of 


Illinois Chain Grate Stokers. 


Contracts for Stokers 20ft. wide 
now in hand. 
Send your 


Enquiries to— 


VICKERS.SPEARING BOILER 


20, re Seen W.C. 2. 
:~Hol. 5740/1. 
Telegraphic Address -— 
Arcturus, Estrand, London 
WORKS: Bazso’ 


—— 


FOR SALE 


POWER PLANT FOR SALR 
ELECTRICAL, STEAM, GAS, B70. 


LANCASHIRE BOILER, 30°%8'6°% 160 i, 

BABOOCK DITTO, 5000, 8000, 10,000. 15,000, 
= 000, and 30,000 Ibs. per hour, 160-299 Ths 

WP. 
Maes SURFACE and JET TYPE, 
to 30,000 lbs. per hour, 

GE. YERATING SETS, 12 to 1000 K.w., 
and D.C., 105 to 3300 volts. 

TRANSFORMERS, 30 te 2800 K.V.A. 

MOTOR-DRIVEN AIR COMPRESSORS , 
to 3000 cubic feet, 100 lbs, — 

MOTOR-DRIVEN PUMPS u 50 HP. 

MOTOR-DRIVEN HYDRAU Ere p PUMPS (9 
52$ galls per min., 2240 lbs, pressur 

DIRECT-COUPLED GAS ENGINE §p7. 
up to 300 K.W. 

DIESEL SET, 700 K.W., 500 volts, 

DITTO, 500 K. W., 230 volts, D.C. 

ELECTRIG OVERHEAD TRAVELLIn 
CRANES, 3 to 50 ton, 26ft. to 70ft. spans 
also several other types, including 7-7,, 
Electric Loco. Crane. 

ELECTRIC MOTORS, A.C. 
900 H.P.. 110 to 3300 volts. 

MOTOR GENERATORS and ROTARY Con 
VERTERS up to 850 K.W 

Also many special items. All gonuine second-hand of reg 

construction, and guaranteed sound 

THE PHCENIX ELECTRICAL CO., LTp 

17, Oswald-street, Glasgow 
“Solenoid, Glargow.” 





AC 


Dc, 


and D.C., up & 


Telegrams Ry 





— 


WORK WANTED 





ee 


Sheeran MA. 
either heavy o& 
shop.— 
7035 = 


ANTED to MANUFACTURE 
CHINERY or caw for 
medium work. Own foundry and pattern 
J. HARRIBON CARTER, Lid.. Dunstable. 





ANTED to MANUFACTURE, SPRCIAT. Mace 
ERY or ED E 
to-date gochine plant for ei 

ork. we foundry aad po A shop. 
aud TOHNSON Lid,, Engineers, Taunton 











51 We: ELECTRIC ARC WELDING. 


Electrodes and Plant supplied for all classes of work. 
ALLOY WELDING PROCESSES, LIMITED. 
14-16, Church Street, London, Ni.  Telephones—Nerth 2050 & 776. 








CONSTABLE & COMPANY LIMITED, 
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A Seven-Day Journal 


The London Traffic Problem. 


THE newly constituted London and Home Counties 
lraftic Advisory Committee is already considering 
everal schemes of great magnitude, aiming at the 
relief of traffic congestion in the London area. Sir 
Henry Maybury, of the Ministry of Transport and 
chairman of the Committee, has stated that among 
such schemes are the enumeration of congested routes, 
consideration of the question of one-way traffic, the 
.eparation of fast and slow-moving traffic, and the 
construction, at a cost of £3,500,000, of a great new 
roadway to the East London docks. _At..present, 
congestion in the dock area is undoubtedly slowing 
down London traffic as a whole. At certain points a 
road width of only 21ft. is available, and is inter- 
sected by railway crossings and swing bridges. It 
is not uncommon for queues of vehicles three-quarters 
f a mile long to be held up for 45 min. at a time. 
From an engineering point of view, the most inter- 
esting scheme referred to by Sir Henry is the project 
for the construction of a road tunnel 2} miles long 
under the Thames, from a point east of Dartford, on 
the south side of the river, to a point on the north 
bank, at which it would connect with the new by-pass 
oad at Purfleet. The scheme proposed some years 
ago and recently revived for the construction of a 
tunnel between Gravesend and Tilbury has, it seems, 
heen abandoned, because it has been found that the 
tunnel would have to be driven at such a great depth 
as to make the project impossible from the engineer- 
ing point of view. The Dartford—Purfleet tunnel, 
sir Henry holds, would deflect a large volume of 
north and south traffic from the London area. It 
would have a carriageway 20ft. in width, would 
involve an expenditure of about £3,000,000, and would 
take about three years to complete. 


The Shannon Hydro-electric Scheme. 


THe Irish Free State Minister for Industry on 
Friday of last week submitted to the Dail the report 
prepared by the five European experts called in to 
report upon the scheme for harnessing the river 
Shannon, prepared by the Berlin firm of Siemens- 
Schuckert. The experts came to the conclusion that 
the scheme would enable the whole of the present 
electrical requirements of the Free State to be obtained 
from the Shannon, and estimated that energy from 
the river could be delivered in Dublin at a cost of 
0.53d. per unit. Partial development, involving an 
expenditure of £5,000,000, was recommended as a 
beginning, the full scheme, costing £7,000,000, to be 
completed subsequently. The experts also suggested 
the development of a scheme on the river Liffey, at 
a later date, as an adjunct to the Shannon scheme. 
The report was approved. It would appear that the 
schemes contemplate obtaining from the Shannon 
an average of about 17,000 kilowatts. 


Mr. D. B. Morison Retires. 


Wirn the end of the year, Mr. D. B. Morison will 
terminate his long association with Richardsons, 
Westgarth and Co., Limited, the well-known North- 
Kast Coast firm of marine engineers. Mr. Morison 
was manager of the Hartlepool Engine Works of 
Thomas Richardson and Sons in 1900, the year in 
which they were merged in the present establishment, 
and was appointed joint managing director of the new 
company. In 1912 he was made sole managing 
(lirector, and in 1918 was, in addition, appointed to the 
chairmanship of the company. These joint respon- 
sibilities are now to be divided. Mr. Tom West- 
garth, who has been a director of the company since 
its formation, will assume the office of chairman, and 
Mr. George Clark, who has been a director since 1917, 
will act as managing director. Mr. L. D. Wingate 
is to take up the duties of general manager. 


Steel Houses and Labour. 


Tue labour view regarding the erection of steel 
houses of the Weir type has now been closely defined 
by Mr. R. Coppock, the secretary of the National 
Federation of Building Trade Operatives. As a 
national policy, Mr. Coppock has laid down the law 
that in the erection of houses which require building 
trade operations, building trade practices as to hours, 
wages and general conditions are to obtain. Last 
October, he states, Messrs. Weir were informed of the 
situation that would arise “if they attempted to 
pursue a practice of employing labour contrary to the 
conditions existing in the building industry.” The 
argument seems to be that the Weir and similar steel 
houses are not engineering productions, but essen- 
tially the same as ordinary houses. Mr. Coppock 
holds that they are not even innovations, and con- 
siders their description as steel houses as being 
untruthful. No new technique, he argues, is required 
in their erection, and the fact that they are to be 
standardised does not necessarily mean that crafts- 
manship will be eliminated. In spite of these views, 





are making no effort to prevent the erection of any 
alternative type of house, being concerned merely 
with demanding that established building trade prac- 
tices and conditions shall be observed in connection 
with their construction. As the observing of these 
practices and conditions will almost imevitably 
destroy nine-tenths of the economic advantages of the 
steel house, and, moreover, will deprive many un- 
skilled workers at present unemployed of a chance of 
earning a livelihood, it is difficult to believe in Mr. 
Coppock’s sincerity. 


Wireless and Employment. 


THat the growth of popular interest in wireless 
telephony has created something of a new industry, 
not only for large and established firms of electrical 
engineers, but also for small manufacturers producing 
components and assembled parts, is obvious to anyone 
in any town. Up to the present, considerable assist- 
ance in the creation of this new industry has been 
derived from the condition imposed by the Post- 
master-General’s licences that no one authorised to 
establish a wireless receiving station shall knowingly 
use apparatus or equipment of foreign origin. With 
the end of this year that condition will be with- 
drawn, and in the opinion of some the industry in 
this country will, as a consequence, suffer severely. 
Last Friday, it was suggested by a Member of Parlia- 
ment that in Birmingham alone the continuous em- 
ployment of nearly a thousand people would be 
imperilled by the withdrawal of the restriction on 
the use of foreign material. The Assistant Post- 
master-General, in reply, stated that the deéision to 
revoke the regulation was based on a recOmmenda- 
tion of the Broadcasting Committee of 1923, and was 
covered by an agreement with the British Broad- 
casting Company. He was satisfied that there was 
no grave danger of creating unemployment by open- 
ing the door freely to foreign wireless goods. If 
trouble arose, the wireless industry, he said, would 
have the same means of securing redress as any other, 
a reference, we presume, to the new Safeguarding of 
Industries Bill. 


A New Type of Windmill. 


THe Department of Agricultural Engineering at 
Oxford University is to be congratulated on its 
initiative in securing the first rights to make a complete 
test of the efficiency and usefulness of a new type of 
windmill which has been invented in Germany. 
The windmill differs from the ordinary type, and was 
developed by Major Bilau at the Géttingen Aero- 
dynamical Institute. From the preliminary reports 
which have reached us we learn that four blades are 
used in the form of a propeller, and that each of 
these blades has been designed on scientific aero- 
dynamical principles. A form of regulator is used 
which permits the apparatus to drive a dynamo for 
generating current. The machine is said to be easily 
transportable, and is mounted on a 10in. concrete 
column, about 40ft. in height, which is stayed with 
wire ropes. A propeller, 25ft. in diameter, is employed, 
and an output of about 10 brake horse-power is 
obtained. Such machines may, we learn, be designed 
for outputs up to approximately 35 brake horse- 
power. The invention will be developed in the British 
Empire by an English company. 


British Shipbuilding and Trade Facilities. 


It appears that the Government has now decided 
to accord to shipbuilding the importance it once 
enjoyed in respect of guarantees made under the 
Trade Facilities Act. This subject was referred to 
by the Prime Minister last week. He stated that 
shipbuilding would once more have the right of 
aceess to the Trade Facilities Committee. Although 
much has been already done in this matter, it will 
prove very helpful to the industry if by such means 
foreign owners can be induced to place further orders 
in British yards. British owners might, moreover, 
be assisted to quicken the renewal of their fleets, so 
that full advantage of the revival of trade may be 
obtained. Any note of hope which may hereby be 
lent to the future prospect of the shipbuilding industry 
must be tempered by the fact that the Boilermakers’ 
Society recently applied for a 10s. per week increase, 
while the Plumbers’ Society on Saturday last lodged 
a claim with the Shipbuilding Employers’ Federation 
for an increase of £1 per week in the wages of all 
members employed in shipyards. The Federation of 
Engineering and Shipbuilding Trades is to seek an 
early conference with the employers to discuss the 
wages question. It is probable that such a confer- 
ence will be arranged for about the middle of January. 


A Standard Periodicity. 


New efforts are apparently being made to stand- 
ardise the periodicity of electricity supplies in this 
country. Plans are being considered by the Govern- 
ment for a combined effort by the State, the munici- 
palities and private enterprise to bring about a 
standard periodicity of 50 cycles per second, but in 
view of the fact that a considerable amount of current 
is already generated at 25 cycles and at various other 
odd periodicities, we do not quite see how the diffi- 





Mr. Coppock tells us that building trade operatives 





50 cycles per second can be overcome. Possibly, 
however, the object is to standardise the periodicity 
of all future supplies, which, of course, is very desir- 
able. From the point of view of linking up stations, 
a standard periodicity is obviously essential, for 
otherwise frequency changers, which cost a con- 
siderable amount of money and introduce losses, 
must be interposed between the systems that are 
interconnected. Moreover, a standard periodicity 
would be a great advantage to the electrical manu- 
facturers, who at present have to design motors, 
transformers, &c., to meet a good many conditions. 
A universal 50-cycle supply would undoubtedly 
eliminate a great deal of complication and trouble, 
and should have a marked influence on the cost of 
electricity. If the pioneer electrical engineers had 
realised the importance of a standard periodicity, 
many of the present difficulties in the 
industry would have been avoided. 


electrical 


The Teletype System of Communication. 


In a paper read last Thursday before the Institution 
of Electrical Engineers, Mr. Donald Murray dealt 
with the teletype system of communication. The 
teletype, as many are no doubt aware, is a simple 
telegraph machine which types and transmits tele- 
grams. Once the system has been installed, Mr. 
Murray explained, a business man in London will be 
able to book a trunk call to a subscriber in Dundee 
or New York or Rome, in the same way as a trunk 
telephone call is obtained to-day. When the calling 
and answering subscribers are connected, the typist 
in the calling office will type a message which will be 
reproduced simultaneously on the typewriter at the 
other end, and an answer will be sent in the same 
manner, and with equal ease. But it is not absolutely 
essential for a subscriber to answer a call. Messages 
can, in fact, be sent all night, when the receiving 
office is closed, and when the staff arrives next morn- 
ing the correspondence will be ready for inspection 
The system has already been installed in several 
parts of America, and the latest experiments have, it 
is said, proved so successful that at least six models 
of the teletype are about to be placed on the market. 
The system has also been tested in London. Although 
Mr. Murray made some very broad claims for his 
scheme, the discussion on his paper was not by any 
means a hostile one. 


Institution of Mechanical Engineers’ Dinner. 


THE annual dinner of the Institution of Mechanica! 
Engineers, held in London on Thursday of last week, 
was graced by the presence of his Royal Highness 
the Prince of Wales as the guest of honour. The 
Prince is an honorary life member of the Institution. 
In the course of an admirable speech, in which he 
proposed the toast of “‘ The Institution,’’ he revealed 
the fact that his presence there that night was the 
result of an invitation extended to him this year by 
Mr. Patchell at a chance meeting in Detroit. Much 
amusement was created by his declaration that on 
the occasion of that meeting Mr. Patchell was neither 
among the workshops or blast-furnaces, nor assemb- 
ling the entrails of a Ford car or testing a sample 
of iron ore but enjoying a cup of tea in a comfortable 
Detroit club. He dwelt upon the necessity for the 
existence of a body such as the Institution of Mecha- 
nical Engineers, which could exercise scientific control 
over the nation’s mechanical activities. The main 
tenance of Great Britain’s record and traditions in 
engineering rested, he said, largely in the hands of 
the Institution and similar bodies. Its activities, 
avoiding the creation of a state of paralysing chaos, 
set up a definite standard of responsibility in the 
profession, stimulated the nation’s store of talent 
and enabled each successive generation to inherit 
the practical results achieved by the last. The 
Marquis of Salisbury, replying to the toast of * His 
Majesty's Ministers,’ twitted the Earl of Derby, 
another of the guests, with the fact that his ancestors 
had opposed tooth and nail the construction of the 
Liverpool and Manchester Railway. Lord Derby, 
in responding for the visitors, said that it was 
unlikely that a stained glass window would be set 
up in Westminster Abbey in memory of his activities 
in the field of engineering, but claimed indulgence for 
his forebears’ opposition by virtue of the close atten- 
tion which he himself had paid to the development 
of certain four-stroke one-horse power machines. 


The Ferrantians’ Re-union. 


NEARLY fifty old Ferranti men were present at 
the third re-union held at the Hotel Cecil, London, 
on December 17th. The chair was occupied by Mr. 
H. W. Kolle, and Dr. 8. Z. de Ferranti was the guest 
of the evening. Responding to the toast of his 
health, Dr. Ferranti said that work was its own 
reward, and in that respect he felt fully recompensed 
by seeing his early ideas adopted and put into com- 
mercial practice. In this connection he instanced 
the employment of re-superheating and progressive 
feed heating. He was still as impressed as ever with 
the illimitable nature of the electrical field ; while 
much had been done much more yet remained to be 
done. He visualised a new era in transport with the 
coming of the right type of storage battery for motor 
cars, and foresaw a great future for electricity on 
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The Early History of the Cylinder 
Boring Machine.* 
By E. A. FORWARD, A.R.C.S., M.I. Mech. E. 
(Concluded rom page 687) 


THE earliest instance we are able to trace of the 
screw feed in a boring mill is on a Swedish gun mill, 
illustrated in the “Memoirs” of the Stockholm 
Academy for 1782. This was a mill of the kind 
patented by Wilkinson in 1774, that is, one in which 
the gun rotates while the non-rotating boring tool is 
fed up to it. The usual feed mechanism on those 
mills was either levers or rack and pinion, but in this 








| sents a machine boring the semi-circular casing for a 
| D valve, so that its date would be later than 1800. 
The large vertical boring bar at Soho, said to have 
been erected between 1860 and 1870, had the same 
screw arrangement, which by that time had become 
the standard form. 

It seems, then, that the early Soho bars were some- 
times hollow, but their screws were fitted in shallow 
grooves, which also served as keyways for the cutter 
heads. There is no definite evidence that they 
existed as early as 1800, as tradition asserts, but if 
Murdock or Wright had actually introduced the screw 
by that date its use was probably kept as secret as 
possible. Joshua Field, in 1821, saw one large and 
four small boring bars at Soho Foundry, but did not 
describe them. The statement that the screws were 
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example a screw about half as long as the gun bore 
was used. The screw was prevented: from rotating 
and passed through a nut turned by a hand wheel, 
its point bearing against the back end of the boring 
tool. On reaching the end of its travel, the screw 
was withdrawn and a distance piece inserted between 
it and the tool. 

Amongst the tools at Soho in 1895 there was a 
horizontal screw feed boring bar, 11.875in. diameter 
and 14ft. 4in. long, said to have been made in Mur- 
dock’s time. This had a hand-cut screw passing 
through a nut fixed to the cutter head, but it did not 
pass down the centre of the bar, but lay in a groove 
close to the surface. The screw was rotated by an 
epicyclic train from a fixed pinion mounted on a 
bracket beyond the end of the bar. Holtzapffel, in 








MURRAY’S BORING 


MACHINE, 1817 


hand-cut indicates that they were made before there 
were any large screw-cutting lathes, and William 
Buckle, who became manager of the Soho Foundry 
in 1824 or 1825, is credited with making the first large 
screw lathe there. The cutting of these long screws 
by hand was evidently a special art practised at 
Birmingham about the end of the eighteenth century, 
and the available evidence tends to support the belief 
that the ultimate form of the screw-feed boring bar 
originated there. 

It has been supposed that such screws were labori- 
| ously cut entirely by chisel and hammer, and finished 
| with the file, but this is not strictly correct, as will 
| be seen from the following description of the method 
| used in cutting a large screw, extracted from T. Gill’s 
Technological and Microscopical Repository of 1830: 











be rotated in the nut by 6 men working on capstan 
handles fixed to the screw. The nut box was fixed 
to a beam and adjustable cutters were mounted on it, 
by means of which the screw was soon brought to 
proper shape.”’ 

It is obvious that by this method much labour was 
saved and a better screw produced than if cut entirely 
by chisel and hammer ; the long nut tended to smooth 
out the errors in the preliminary cut, the marks of 
which would probably be entirely removed. 

If the serew feed was actually introduced at Soho 

about the year 1800, the method of its application 
must have been kept very secret, as cylinder boring 
machines were made by other engine builders a 
about the same period of shortly afterwards, which, 
although embodying a screw feed, applied the screw 
in a variety of different ways. 
» After the date of Billingsley’s patent, the author 
has found no contemporary illustration of a cylinde: 
boring machine until 1817, when John Farey made a 
drawing of one of Matthew Murray’s machines for 
the sixth edition of the “ Encyclopedia Britannica.’ 
This is shown in Fig. 4. The machine has a solid bay 
with two longitudinal grooves along opposite sides of 
it, and in each of these grooves there is laid a rack bar 
with its teeth facing inwards. The racks are fixe: 
to the sliding cutter head, and revolve with the bar, 
while the rack teeth, which virtually form a long nut, 
engage, beyond the end of the boring bar, with a 
short screw mounted on a central spindle. This 
spindle extends rearwards so as to allow the racks 
to attain the full travel of the head, and its outer end 
is connected by gearing and a long upper shaft with a 
spur wheel mounted on the end of the boring bar. 
The bar is 8. 5in. diameter and 9ft. long, and is shown 
boring a cylinder 1l7in. diameter by 5ft. long. As 
Murray started his engine factory at Leeds in 1795, 
this machine may have been constructed then, o: 
shortly afterwards. Farey, writing in 1816, said tha: 
Murray had three machines for boring cylinders. He 
is also known to have been making boring machines 
for export as early as 1806. 

In 1818, Farey made, for Rees’s ‘‘ Cyclopedia,”’ 
a drawing of Mr. John Dixon’s boring machine 
used at the Falcon Iron Foundry, Maid-lane, South 
wark. As he also illustrated a steam engine at the 
same factory for Nicholson’s “‘ Encyclopedia "’ in 1808, 
it is probable that this machine existed at that date. 


A copy of Farey’s drawing is shown in Fig. 5. It 
will be seen that the machine had the Wilkinson 
hollow bar, but had two slots on opposite sides. It 
had a central screw of the full length of the bar, but 
instead of being rotated and passing through a nut 
on the cutter head, it was loosely pinned to the head, 
prevented from rotating by a crosshead on its outer 
end, and passed through a nut which was mounted on 
a fixed post and turned by a hand wheel. The bar 
was 9in. diameter and 9.5ft. long, and is shown 
boring a cylinder 19in. diameter by 5ft. long. 

Wilkinson’s rack feed machine and both Murray's 
and Dixon’s machines were practically twice as long 
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FIG. 5—DIXON’S BORING MACHINE, 1818 








the second volume of his book on ‘“‘ Turning,” pub- | —‘‘ About 40 years since (i.e., 1790) an ingenious | as their bars. Murray’s, however, was superior in 


lished in 1856, gives a sketch of the end of a boring 
bar with a screw lying close to the bar, but not in a 
groove, and shows a large spur wheel on the screw 
engaging with a pinion mounted on an axis coincident 
with that of the bar. Such a construction would 
involve a very large journal to embrace the screw 
bearing, and it would be an improvement to put the 
screw in the keyway along the bar, as was done on 
the Soho bar mentioned above. Holtzapffel said 
that he was told by Mr. John Taylor, F.R.S., that the 
machine was invented by George Wright, when in 
the employ of Boulton and Watt at Birmingham. 
A man named Wright is mentioned as one of the early 
Soho mechanics, but when he was employed there ‘is 
not known. Holtzapffel’s sketch, however, repre- 


* ‘Ihe Newcomen dociety, mead Wedmsday, Dec. 17th, 1924. 








smith at Birmingham named Anthony Robinson was 
employed by the late Matthew Boulton to make him a 
large wrought iron screw for a press, of about 6in. 
diameter and 7ft. long. The bar having been turned, 
a long parallel strip of paper was fitted to it, its 
edges exactly meeting on a line parallel with the axis. 
The paper was then removed and across it were 
drawn sloping lines to form a triple thread. The 
paper was then cemented to the cylinder, and the 
lines pricked out with a punch. After removing the 
paper, the punch marks were joined up by a file 
edge so as to form helical lines. The metal between 
the pairs of lines was then cut away by a chisel until 
sufficient depth was obtained to form a lead. A long 
typemetal nut was then cast in an iron box placed 
round the serew which was erected vertically so as to 





that it had a positive automatic feed, while Dixon’s 
had only a hand feed. 

The next machine to be noted is of another design, 
also attributed, by later writers, to Matthew Murray. 
In this the cutter head is fixed to the middle of a very 
long boring bar, which rotates and at the same time 
slides through its two bearings by the agency of a 
screw and nut. Although brief descriptions of this 
form of machine are to be found in English works, the 
earliest complete drawing of one, extracted from a 
French publication, was given in Gill’s Technical 
Repository for 1822. The machine described was in 
use at the engine works at Chaillot belonging to 
M. Périer, and was said to be the machine which the 
English mechanics then used for the purpose of 
boring cylinders. It is stated that only two such 
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machines existed in France, the one at Chaillot and 
another at St. Quentin. It is highly probable that 
both these machines had been made by Murray, who 
was one of the principal machine tool makers of the 
veriod. 
. The French writer evidently appreciated the positive 
automatic feed, as he stated that “‘ the movement 
of the boring head being uniformly continued, the 
result is that the work is more quickly performed, 
and is more perfect than when done on the old 
nachines where one was obliged to raise, from time 
to time, the weight which impelled the boring head.” 
A much better drawing of the Chaillot machine 
was published, however, in the “ Bulletin de la 
Société d’Encouragement,” in 1823, and a-copy of 
this is shown in Fig. 6. This machine had a boring 

















form were made for sale and export, and not merely 
by an engine maker for use in his own works. Simon 
Goodrich had a small machine of this type, no doubt 
made by Murray, in Portsmouth Dockyard in 1813, 
and he gives a rough sktech of it in his “‘ Journal.” 
The first quarter of the nineteenth century has 
thus been searched without discovering a contem- 
porary description or illustration of the short, com- 
pact form of screw-feed boring bar which, as we have 
already seen, tradition asserts to have been invented 
by William Murdock at Soho about the year 1800. 
It is very difficult to understand how, if such machines 
existed at that time, they could have been kept secret 
for over twenty-five years, seeing that Boulton and 
Watt’s works were the training ground of numbers of 
engineers who were subsequently distributed over the 








solid bar, 16in. diameter, with automatic serew feed, 
the screw being housed in a slot in the bar and operated 
by epicyclic spur gearing and a fixed pinion at the 
upper end of the bar. In this case the machine was 
placed in a corner of the shop, the walls serving as the 
frame, and the top end of the bar having its pivot 
mounted on a diagonally placed cast iron girder. The 
driving spur wheel below was driven by a worm, and 
the machine is shown boring a cylinder 73in. diameter. 

The other two machines illustrated by Buchanan 
were not, however, normal screw-feed machines. One 
by Nasmyth and Gaskell had a central rack with 
automatic feed gear mounted on the top of the bar, 
and deriving its motion from a fixed screw ring. This 
machine was made for boring the 10ft. diameter 
cylinders for the Great Western Navigation Company's 
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bar 5.5in. diameter and 13.25ft. long. Its two bear- 
ings were 6ft. 4in. apart, and the maximum travel 
of the head was 5ft. The boring head was keyed to 
the middle of the bar and the whole bar was moved 
endwise through its two bearings and through the 
driving wheel, which was mounted close up to one of 
the bearings and the key of which fitted a slot cut 
along the bar. A screw, 1.75in. diameter and 6ft. 
long, with a pitch of 0.5in., was fixed to the end of 
the bar and had its outer end supported by a nut 
which could turn in a fixed bearing. The nut had a 
gear wheel with thirty-eight teeth fixed to it, which 
engaged with a 36-tooth wheel fixed to the end of a 
square countershaft, along which could slide a second 
wheel with thirty-eight teeth that constantly engaged 
with a wheel of thirty-six teeth fixed on the end of 
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FIG. 7—-NASMYTH AND GASKELL’S BORING MACHINE, 1841 


the boring bar. The sliding wheel was pushed along 
by a flange on one side of it. The bar was driven from 
& vee-grooved stepped pulley through a double 
reduction gearing. As the bar rotated, the feed 
gearing caused the nut to rotate relatively backward 
at about one-eighth of the speed, so giving a feed 
of 0.065in. per revolution of the bar. The bar being 
drawn through the driving wheel, held the latter in 
position against the bearing. A cylinder 20. 5in. 
diameter and 4ft. long is shown on the machine. It 
8 supported on adjustable vee blocks, to which it is 
secured by chains with tightening screws. 

This form of machine no doubt produced good work, 
but certainly appears to be clumsy ; its overall length 
being 22ft., for an effective travel of only 5ft. It was 
probably only used for the smaller machines, but 
curiously enough it seems to have been better known 
than the other contemporary screw-feed machines. 
This is possibly due to the fact that machines of this 





FIG. 6—-MURRAY'’S BORING 


MACHINE AT CHAILLOT, 1822 


country, and must have carried with them a know- 
ledge of the machines employed there. 

The writer is, however, not aware of any mention | 
or description of such a machine until 1829, and here, | 
again, we are indebted to a foreign source for the 
information. In 1828, two French engineers, MM. | 
Coste and Perdonnet, visited England to study the | 
mines, ironworks and railways of the country, and 
published an account of their observations in | 
“* Annales des Mines,”’ for 1829. They described the 
machinery used in ironfoundries and engine factories, 
including cylinder boring machines. At several 
places they found only the Wilkinson type of machine 
in use, either with the ancient rack, lever and weight 
feed, or else improved by the rack pinion being posi- 
tively driven by the machine. They also saw Billings- 
ley’s vertical rack-feed machine at Bowling, working 
just as it was in 1802. 

At the works of Messrs. .R. Stephenson and Co., 
at Newcastle, they noticed a machine with a hollow 
bar, sliding head and central screw of the Dixon type, 
but the account does not say whether the feed was 
automatic. At Fairbairn’s works at Manchester was | 
a small boring lathe, in which the cutter head was | 
fixed on a bar placed between the lathe centres, while 
the cylinder was mounted on a sliding table moved 
by a leading screw in the bed. 

At an unnamed works at Glasgow, however, they 
saw a machine with a solid bar about 12in. diameter, 
along which the boring head was moved by two screws, 
about lin. diameter, sunk in grooves 1.5in. square, 
cut along the bar. The screws carried toothed pinions 
on their ends, which engaged with an internally- 
toothed ring mounted on one of the pedestals that 
supported the bar. When boring, this annular wheel 





was rotated by external teeth and gear wheels at a | 
suitable speed for the feed required. The reporters | 
were unable to obtain a drawing of the machine, and | 
so gave a diagrammatic sketch only, but it is the | 
earliest illustration of the type known to the author | 
and it also shows the duplicate screw arrangement 
which was afterwards much used. Curiously enough, 
the French engineers make no mention of having | 
visited Murray's works at Leeds or the Soho Works at 
Birmi . 

Shortly after this time, Hebert, in his ‘‘ Engineers’ 
and Mechanics’ Encyclopedia,” published in 1835, 
gave a description of the second type of Murray 
machine—Fig. 6—and also described and illustrated 
a large iron-framed vertical boring machine, which 
was said to have been erected in an extensive engi- 
neering establishment, and which he thought had 
not appeared in print before. The woodcut is a poor 
one and not worthy of reproduction. It shows a 
machine with a solid bar and a single feed screw lying 
in a groove. The feed motion was derived from the 
rotation of the bar by a fixed bevel wheel at the top 
of the frame, through epicyclic gearing, consisting of 
a bevel pinion, worm and worm wheel. 

For a good illustration, however, we have to wait 
until 1841, when Robertson Buchanan published the 
third edition of his “‘ Treatise on Millwork and Other 
Machinery.” In this he gave drawings of three large 
vertical boring machines, and pointed out the advan- 
tages of the vertical type for boring large cylinders, 
viz., the avoidance of distortion of the cylinder or 
boring bar under their own weight, the gravitational 
clearance of the cuttings, and the smaller floor space 
occupied. He also claimed that less power was 
required to drive them. Fig. 7 shows a machine by 





Nasmyth and Gaskell, of Manchester. This had a 





vessel Mammoth, then under construction at Bristol. 


| The other machine, by Benjamin Hick and Son, of 


Bolton, had the Murray double-rack and short screw 
arrangement, similar to that shown in Fig. 4. 

It would appear, then, that by about 1830 the 
cylinder-boring machine had arrived at its final 
form, although even then that form was not widely 
known. Since then practically no change has been 
made in it, except for variations in the arrangement 
of the feed gear. The horizontal position was adopted 


| for small machines and the vertical position for the 


large machines. 

It is clear that to Wilkinson is due the main prin- 
ciple of the machine, but we cannot be certain as to 
who introduced the automatic screw feed. The 
writer is inclined to doubt the Murdock tradition, 
which is only supported by our knowledge that the 
necessary screws could have been made at Birming- 
ham at the time, while the fact that the old Soho bars 
were hollow, inclines one to think that they had 
originally the central rack feed of Wilkinson, and that 


| they were subsequently fitted with Wright's screw 


arrangement. 

There the matter must rest until further evidence 
comes to light. It is rather curious to find that over 
the whole period 1775 to 1840 only one patent, that 
of Billingsley in 1802, was taken out for cylinder boring 
machines. 








The Work of W. and R. E. Froude. 
By A. W. JOHNS, C.B.E., R.C.N.C., M.LN.A, 
No. LiL* 
PROPELLER EFFICIENCY. 


THE necessary apparatus for determining the effici- 
ency and performance of screw propellers had been 
installed in the model tank at Torquay in 1873, and 
some results of experiment there had been mentioned 
by Mr. W. Froude in the papers and discussions at the 
Institution of Naval Architects and elsewhere, but 
it was not until 1883 his son gave some details of 
the apparatus and method of experiment. In that 
year he read a paper at the Institution of Naval 
Architects in which he described and gave a sketch 
of the apparatus which had been used and the methods 
of determining the thrust, turning moment and effici- 
ency of screw propellers, and the mode of presenting 
the results graphically. He discussed the interaction 
between the propellers and the ship, and pointed out 
that the presence of the former generally increased 
the resistance of the latter; whilst the motion of the 
ship caused a wake which modified the thrust, turn- 
ing moment and efficiency of the propellers, as com- 
pared with the same quantities when the propellers 
at the same revolutions were moving forward at the 
same speed in open water. He stated that of the two, 
the effect of the propellers on the ship's resistance 
was that which had first been studied at Torquay, and 
it was not until later—apparently after the Iris trials 
in 1877 and 1878—that the screw propeller efficiency 
and the effect of the ship’s wake upon it had been 
investigated. The rest of the paper dealt with the 
method of determination of the agumented hull 
resistance and the velocity of the wake. The former 
was obtained by towing the model at constant speed 
(V) with the propellers in their appropriate position 
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behind, and measuring the resistance of the model 
and thrust of the propellers over a range of revolutions 
ot the latter. Resistance and thrust were then plotted 
as curves on a base of revolutions. 

At a certain number of revolutions (R) the two 
curves intersected, and at such a point the thrust 
of the propellers equalled the resistance of the model 
and the latter was virtually self-propelled. The 
difference between the model resistance at this point 
and its resistance at speed V without the propellers 
was the increase caused by the latter, and was the 
augmented resistance of model, or, as Mr. Froude 
preferred to term it, the thrust deduction, since it had 
to be deducted from the total propeller thrust to 
obtain the resistance of the bare model. The wake 


velocity was determined from two curves of propeller | 


thrust, one behind the model moving at speed V, the 
other over the same range of revolutions, but with the 
propellers moving forward at a less velocity than V in 
open water, ¢.e., with the model removed. By determin- 
ing the speed V, in open water at which the propellers 
at the same revolutions (R) gave the same thrust as 
behind the model at speed V, the speed of wake 
(V V,) was obtained. By taking various values 
of V, the wake velocity could be determined for 
different speeds of ship. 

In a second paper at the Institution of Naval 
Architeets in 1886 Mr. Froude dealt further with the 
experimental methods of determining screw efficiency, 
and showed how the most suitable dimensions were 
arrived at. The paper included curves derived from 
a number of experiments on model screw propellers, 
in which, by adopting a constant efficiency curve, the 
curves of thrust results from a family of propellers 
in which the pitch ratio had been gradually increased 
from 1 to 2.4 were shown corrected to apply to a 
propeller of 1l0ft. diameter. Accompanying the 
thrust curves were the corresponding curves of revolu- 





| 
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used in the experiments were tabulated. In this 
paper we find the first mention by Mr. Froude of 
analysis or effective pitch, which differs from the 
geometrical pitch ot the flat propeller tace, and is 
determined by experiment. It at revolutions R and 
speed of advance V the propeller exerts no thrust, 


; , : _ try, i 
the analysis or effective pitch is given by R° It is 


usually greater than the geometrical pitch of the face, 
the difference being caused by the rounded back of 
the blade, and theretore varies with the degree of 
curvature, &c. Its definition was necessary for the 
simplification of the formula for thrust in which it is 
employed. 

Other papers on screw propellers were read in 
1889, 1892 and 1911, but they were of a more academic 
nature than those which have been already mentioned. 
In 1889 Mr. Froude discussed the motion of the 
water before and after passing the propeller disc, 
and showed that about one half the sternward 
acceleration was given it forward of the propeller 
and the other half on passing through the disc. 
This conclusion had been criticised by Sir James 
Henderson of the Royal Navel College, and in 1911 
Mr. Froude replied to these criticisms, and strongly 
defended his own views on the matter. The points 
of difference between the disputants are difficult 
for the lay mind to understand, are of more academic 
than practical interest, and have little or no bearing 
on the problems of propeller design. 

Mr. W. Froude’s experiments with the Greyhound 
and its model had confirmed his law of comparison 
as app'ied to resistance, but similar experiments 
with screws to ascertain the degree of agreement 
between the results deduced from the model and those 
of the full sized propeller are difficult, and have not 
as yet been carried out. In discussions at the 


tions and also of the slip ratios. The results applied | Institution of Naval Architects Mr. R. E. Froude 


to four-bladed screws, but he stated that investigation 
had shown that the thrusts of three and two-bladed 
screws were 864 and 65 per cent. of those given and 
the curves could be corrected and used for the others. 
Finally, he indicated how these curves could be 
utilised to obtain the propeller dimensions when the 
wake velocity and horse-power were known. Values 
of wake velocity for typical warships were given, and 
also those of the propulsive efficiency for various ships 
whose trial results had been examined. The values 
of the latter in the four trials of the Iris referred to 
previously were 32, 45, 49 and 50 per cent. respectively, 
and the smallness of the coefficient for the two first 
trials was due to inefficient propellers. The highest 
value obtained up to that time was with the Pheton, 
in which the propulsive coefficient was nearly 60 per 
cent., her propellers being designed with a view to 
secure maximum possible efficiency by the model 
results. The propeller efficiency as determined from 
model results, compared with these values of pro- 
pulsive coefficients obtained from steam trials of the 
ships, showed conclusively that high values of the 
atter were secured by high propeller efficiency. 

In 1899 at the Institution of Naval Architects Mr. 
Froude gave further results of experiments on screw 
efficiency. Just before this, inward turning screws 
had been fitted in some warships, this direction being 
of some advantage in arranging the engine-rooms. 
As a result of experience, it was stated that the change 
from outward turning resulted in some disadvantages 
in the vessel’s navigation. The experiments were 
carried out to ascertain the difference in propulsive 
effect of the two directions of turning. Models of all 
classes of warships were used, and the results as given 
by Mr. R. E. Froude show that in some instances one 
direction was the better, whilst in others the reverse 
held, but that generally there was no great difference. 
Amongst the results given were values of the wake, 
thrust deductions, hull efficiency, dimensions and 
prismatic coefficients of the models which are valuable 
to the naval architect for design purposes. In this 
paper Mr. Froude first made use of the term “ relative 
rotative efficiency,” which serves as an indication of 
the variation of the wake velocity over the area ot the 
propeller disc. It may be mentioned that as the 
inanceuvring powers of ships were reported to be un- 
favourably influenced by inward turning screws, 
and as, moreover, not long afterwards turbines re- 
placed reciprocating engines, and the slight advantage 
in engine-room arrangements referred to was no longer 
applicable, outward turning propellers are now always 
fitted in warships. 

In 1908 there followed another paper on pro- 
pellers in which a simpler method of determining 
dimensions was described by Mr. Froude. In this 
paper the results of a number of experiments with 
propellers were given, the model screws being thirty- 
six in number, the series including three different 
blade width ratios, three disc area ratios, and four 
pitch ratios, the smallest of the last being less than 
those reported in the paper of 1886. Three-bladed as 
well as four were included, and some shapes of blades 
differing from the standard elliptical form were also 
experimented with. The novelty of the paper was 
the description of a much simpler method of analysis 
than that formerly deseribed, the thrust of a screw 
being expressed by two terms, the first containing the 
first power of the revolutions and the second their 
square, both terms being multiplied by certain 
coefficients, which varied with the particular type of 
screw, and whose values for the series of propellers 





was asked for information on this important point, 
and he replied that the only opportunity for com- 
parison was in examination of the results of the steam 
trials of ships, but in them so many factors were in- 
volved that any deduction as to propeller thrust or 
efficiency was of doubtful value. The examination of 
trial results of typical ships is a necessary complement 
to the experimental work of a model tank, and it 
is understood to be the case that generally the thrust 
of the propellers as deduced from trial results are 
found to be slightly in excess of those deduced from 
the model propellers. 

The model screws used at the Haslar tank are 
4/,ft. in diameter, and the speed of advance 300ft. 
@ minute, whilst those which were used by Admiral 
Taylor at the Washington tank were I6in. diameter, 
and the speeds of advance 3, 4, 5, 6 and 7 knots. 
Professor T. B. Abell at the Institution of Naval 
Architects in 1910 compared results from both tanks, 
and the comparison indicates a slightly increased 
efficiency from the larger model screws. The differ- 
ence between the models is, however, small in 
comparison with the model dimensions and those 
of full-sized screws. The results of experiments 
at various aerodynamical laboratories show that as 
speed or dimensions or both are increased, the co- 
efficient for lift of aerofoils increases, whilst that for 
drag decreases. If these results are applied to a 
propeller it should follow that thrust increases 
and turning moment decreases relatively, and effi- 
ciency is improved by increase in size or speed. 
Experiments with aerial propellers confirm this. 
It may, therefore, be concluded that for ship pro- 
pellers the same obtains, and results based on model 
performance should be improved upon in the full- 
sized screws. 


Ro.uinc. 


Mr. W. Froude had written so fully on the problems 
of a ship’s rolling that little remained for his son to 
investigate. Only one paper on the subject was 
prepared by him. It was entitled ‘ Non-uniform 
Rolling,” and was read at the Institution of Naval 
Architects in 1896. It is a somewhat abstruse 
paper, but important from the point of view that 
it practically completes the theory of the rolling of 
ships which had been initiated by Mr. W. Froude. 

Mr. R. E. Froude carried out important rolling 
experiments on two ships, the battleship Revenge 
and the destroyer Star. Both vessels were tested 
prior to and after the fitting of bilge keels, the object 
of the experiments being to ascertain the effect of 
that addition. Reports on the experiments were 
made by Mr. Froude to the Admiralty, and it was 
on his Revenge report that Sir William White based 
his paper of 1895 at the Institution of Naval Archi- 
tects. Some of the effects observed in the Star 
experiments have been published by others. Previous 
to the experiments on these two vessels, rolling tests 
had been made with the ships at rest, ¢.¢., with no 
speed ahead, but in both these later tests the observa- 
tions were extended, and the effect of the keels 
on the rolling when underway at various speeds 
was observed. Mr. Froude found that in both 
the effect of the keels in decreasing rolling was 
augmented when underway, and the period of roll 
slightly decreased. The curious reader might well 
ask why, in view of the complete acceptance of model 
results for other motions of a ship, the effect of bilge 
keels on the rolling of the Revenge was not in- 
vestigated by model experiments in the design stage 





of the ship ? So far as can be traced no explanation 
has been given, but it is probably to be found in the 
lack of precise knowledge at the time as to the laws 
appertaining to the type of resistance offered by, 
bilge kee!s to rolling, and the uncertainty of results 
obtained from models applying to the ship. Tho 
Revenge experiments more especially indicated that 
the effect of such keels on limiting rolling was {a 
greater than had been supposed. Examination of 
the results of the experiments on both vessels showe:| 
the great utility of bilge keels, and they have bec, 
fitted in all later types of warships. 


Tue Froupe Loa, 


It was characteristic of Mr. Froude that not feeling 
fully satisfied with his previous reports and con 
clusions on the rolling experiments on the Revenge, 
he reviewed the whole of the observations after his 
retirement from Haslar in 1919, and prepared anothe: 
and more exhaustive report which he forwarded to thy 
Admiralty, nearly thirty years after the actual 
experiments. Another matter which he took wit! 
him to consider in his more leisured time was con 
nected with observations and experiments made on 
a@ pressure log intended to indicate the speed of ; 
ship. This log had been designed by his fathe: 
and himself, and was first used on the [ris trials in, 
1877 and 1878. A second series of trials with i: 
was made on the destroyer Flirt in 1902, but in both 
ships the results obtained were not considered satis 
factory, the speeds recorded by the log not agreeing 
with those obtained by the usual method, é<., 
measured mile runs. In the Flirt the log was tried 
in various positions along the length of the ship anc 
the observations were of some value in indicating 
the thickness of the frictional wake belt. It wa 
found that this wake had a greater lateral extent 
than had been previously thought to be the case, 
and its thickness varied with the position, being 
greater the further the log from the bow. The 
effect of the wake prevented anything like an accurate 
indication of the speed of the ship being recorded 
by the log, and to get clear of the wake involved 
some practical difficulties. It is probable that it 
greater opportunities had been available to Mr. 
Froude for continuing his experiments with the log, 
improvement in the apparatus and its indications 
might have been effected and sufficiently accurat: 
results obtained. The ordinary routine work of the 
tank occupied most of his time, and the difficulty 
in detailing ships for long periods of time in carrying 
out the necessary experiments was another factor 
which militated against the improvement of the 
apparatus. The experiments were of importance 
in showing the difficulties which instruments designed 
on a similar principle, that of the Pitot tube, are sub- 
jected to when projecting from the bottom of a ship. 


STEERING. 

Although no papers on the subject were read 
at the Institution of Naval Architects by either father 
or son on the steering of ships, several interesting 
investigations were carried out at Torquay and 
Haslar by Mr. R. E. Froude. The Northampton, 
on her completion in 1879, proved difficult to steer, 
taking up appreciable angles of yaw either on one 
side or the other, and requiring large angles of helm 
to keep her on a straight course. The Ajax and 
Agamemnon, completed shortly afterwards, also 
exhibited the same defect, but to a greater extent. 
On receipt of the reports of this behaviour it was 
decided that Mr. Froude should carry out experi- 
ments on a model of the Ajax, with a view to ascer- 
taining the causes of the lack of stability when in 
motion, and, if practicable, to discover a remedy. 
An account of these experiments was given by Mr. 
Froude at the Royal United Services Institution 
in April, 1887, in which he stated that the defect 
was due to the fullness of the after lines, causing a 
mass of dead water to form at the stern. If the vessel 
went slightly off her course this effect was exaggerated 
and a large angle of yaw resulted. The rudder 
situated in the dead water was ineffective for small 
angles of helm, and it was only when larger angles 
were used that it was brought clear of the dead 
water and a correcting force was applied to the ship. 
Several forms of deadwood were fitted to the model 
and improved the steering qualities by giving 
a longer and clearer run aft, and diminishing the 
amount of the dead water. Having thus ascertained 
the cause of the instability of the ship’s motion, a 
form of deadwood which it was practicable to fit 
in the ship was tested. The defect was largely if 
not entirely removed, and when the same form was 
fitted and tried in the ship it proved satisfactory. 
In these experiments the model was towed from 
the travelling carriage of the tank by a horizontal 
bridle pivoted at its middle to the fore part of the 
model, and connected by wires from its ends to the 
truck. The ends of the bridle were also connected 
on opposite sides to those of a much shorter trans- 
verse bridle keyed to the rudder head. By throwing 
the model off its straight course, the rudder always 
moved to diminish the yaw, and the model oscillated 
from side to side, the rudder always tending to bring 
it to the middle. The successive oscillations were 
recorded and their rate of decrease gave a measure 
of the stability of the motion. 

Other experiments have since been carried out 
to determine the pressures and moments on rudders 
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of various ships, and also the effect of diminishing 
the area and altering the shape of the deadwood. 
rhe model tank is not, however, so suitable for rudder 
as for other tests, for the path of a ship under the 
action of the helm is difficult to reproduce without 
a self-propelled model too large for a tank, and for 
this reason the actual pressures on the rudder and 
forces on the ship are not correctly represented by 
the towed models. 


INCHINED PLANES. 


One of the earliest investigations carried out by 
\ir. W. Froude had for its object the determination 
of the normal force on inclined plates moving through 
water. It was from the results of these experiments 
that he obtained the coefficients used in obtaining 
arithmetical results from his propeller theory in 1878. 
Some years later Mr. R. E. Froude made a more 
extended investigation of the same phenomena using 
small surfaces about 16 square inches in area. Square, 
rectangular, circular and elliptical shapes were 
used, some having plane faces and backs and others 
plane faces and curved backs, the cross sections 
of the latter being similar to those of propeller blades. 
rhe normal and tangential forces at various angles of 
inclination from Odeg. to 90 deg. were measured. 
The experiments were carried out at two speeds, 
150ft. and 300ft. per minute, but the coefficients at 
the two speeds differed but little, and such differences 
as existed were within the limits of experimental 
error. The results of these experiments were pub- 
lished by his friend, Mr. A. Mallock, in the first annual 
report of the Advisory Committee on Aeronautics. 
They are useful and instructive for comparison with 
the corresponding results obtained by the various 
aerodynamical laboratories for similar plates moving 
through air. When the necessary correction for 
the different densities of the two media is made the 
results are in very close agreement. 

In connection with his investigations on the differ- 
ence between the power of a ship's engines and that 
usefully employed to give her motion, Mr. W. Froude 
designed a dynamometer to measure the power of 
large engines. One such apparatus suitable for 
engines of 2000 horse-power was constructed, but the 
results obtained by its use were never published. 
Many dynamometers to the same design have since 
been constructed by a firm in which his eldest son is 
a partner, and have given most satisfactory results. 

Mr. W. Froude and his son were both keen yachts- 
men, and the latter had at various times several of 
the smaller classes of yachts, which, although not 
exceedingly brilliant in their performances, were 
sufficiently so to secure a few honours in Solent races. 
It is not known if the forms of these yachts were 
determined from the results of experiments in the 
model tank, but probably for the reasons which were 
previously referred to in connection with sailing ship 
model tests they were not. Mr. R. E. Froude was, 
moreover, a@ recognised authority on the rules relating 
to yacht measurement and rating, and contributed 
one paper on this subject to the Institution of Naval 
Architects. Several others have appeared in perio- 
dicals more particularly concerned with yachting. 
He was one of the delegates from the Yacht Racing 
(Association who assisted in framing the International 
Racing Rules. 


CONCLUSION. 


In the foregoing brief account reference has only 
been made to the most important of the investigations 
and experiments by which the science of naval archi- 
tecture has been considerably advanced during the 
past fifty years by W. an! R. E. Froude. The papers 
presented by the two to the Institution of Naval 
Architects have been principally referred to, for it 
was both natural and correct that matters in which the 
members of that Institution were primarily and prin- 
cipally concerned should be described and discussed 
there. These papers are, however, only a portion of 
those which were prepared by the two investigators, 
for many were read at other institutions. In several 
instances the same ground was covered, but the pre- 
sentation took a different form, more suited to the 
audiences for which it was intended. The results 
and arguments are thus viewed from a different 
aspect, and for that reason are of additional value. 
The discussions on papers read at various institutions 
and dealing with subjects in which the two were 
interested also offered opportunities for father and 
son to give further or fuller details of their experiments 
and investigations, thus supplementing to a great 
degree the information contained in their own papers. 
In such discussions, their remarks were, without 
exception, helpful and instructive, and always en- 
couraging to the author of the paper under review. 
The records of the British Association, Royal Society, 
Royal Institution, Institution of Civil Engineers, 
Greenock Philosophical Society and other learned 
and scientific bodies contain ample evidence of their 
activities, not only in naval architecture, but in other 
branches of science. As an instance, a paper on the 
“ Soaring of Birds’ was read by Mr. W. Froude at 
the British Association meeting in 1869. 

At various times it has been suggested that the 
papers and other records of the two Froudes should 
be collected and published, and several persons have 
expressed their intention to carry out this laudable 
Purpose, but either from lack of time or energy, it 


eminently suitable time for the Institution of Naval 
Architects, to which so many of their papers were 
presented and at whose meetings they contributed so 
largely to the discussions, to take this matter in hand. 
Such a work would serve as a slight tribute to the 
half-century’s very successful work of the two Froudes 
and would prove a mine of information to naval 
architects and engineers. 








Individualism in Locomotive 
Design. 


By J. G. H. WARREN. 


In a recently published paper' on the design of 
broad-gauge locomotives at work in the Argentine, 
the author, after referring to the effects of excessive 
standardisation on the Indian railways, remarks that 
“happily there is far more individuality about 
Argentine design than about Indian, but when the 
former is compared with the latest Spanish practice, 
the comparison is more unfavourable. It will 
be noticed that in the acid test of good design, the 
amount of tractive effort per ton of weight, the Spanish 
railways come an easy first.’ 

This is a sweeping statement, for which a super- 
ficial comparison may offer some justification, and 
no doubt does, but “ individualism,” the remedy 
suggested for a regrettable state of affairs, can cut 
both ways, and until its effects on locomotive design 
have been considered in all their aspects, we cannot 
accept the obvious implication that the British loco- 
motive builders, who have hitherto supplied most of 
the broad-gauge engines for the Argentine, are now 
unable to design locomotives which will compare 
favourably, on the basis suggested, with their foreign 
competitors. It was the British builders who taught 
the world to build locomotives, and if their hands 
have lost their cunning it should be worth while, 
for their own sakes, as well as in the interests of truth 
and common justice, to inquire and determine the 
reasons, or at least to suggest what they may be, with 
a view to further inquiry. These reasons can hardly 
be accidental, and are more likely to be due to funda- 
mental causes in the nature of things human and 
political, or to conditions beyond their control. 

So at least it appears to the present writer, though 
he can claim no more weight for the suggestions now 
offered than that they are personal opinions based on 
many years’ practical experience, supplemented by 
a considerable study of the conditions which have 
determined and limited the design of the locomotive 
since its essentials were defined by the early builders. 
There is sufficient evidence that any of the first- 
class British locomotive builders, if given a free 
hand, can produce to-day, as they have in the past, 
engines which in the ratio power/weight will compare 
favourably with the productions of their competitors. 
Indeed, it is important to note that one of the two 
particular Spanish engines quoted as worthy of imita- 
tion in respect of such a ratio, is of a new class, not 
only built, but designed by an English firm,* and the 
writer believes that the principal reasons why builders 
do not more often produce such results are : 


(1) The effect of the policy adopted by some rail- 
way companies of designing their own locomotives— 
a policy, in fact, of “ individualism,” which, speak- 
ing generally, began in and has been most prevalent 
in Great Britain or on British-run lines. 

(2) The indiscriminate use of “‘ standard ”’ parts. 

(3) Modifications, or the addition of elaborate 
fittings, to a “ basic design,’ which add to the 
weight without a proportionate increase to the 
power. 

Referring to (1), there is no intention in the present 
article to discuss in its financial aspects the policy of 
locomotive building by railway companies. We are 
concerned here solely with the effect of such policy on 
design. The policy is no new one, and its effects on 
design have been cumulative. To appreciate them 
we must remember that after the essential lines of 
locomotive development had been determined by the 
Stephensons, their success as builders—and de- 
signers—immediately provoked the establishment of 
many rival firms, and tended to maintain the sim- 
plicity of design which is largely synonymous with 
general efficiency in the locomotive. No maker could 
afford to give away useless deadweight, or to com- 
plicate the parts of an engine which had to be sold 
on a competitive basis, though that basis was perhaps 
at first one of efficiency, rather than merely of price, 
as it unfortunately is to-day. 

Now, when the railway companies took to designing 
and building their own locomotives, one at least of 
these incentives was lost, and it became possible 
to sacrifice simplicity to personal idiosyncrasy— 
often merely to the desire for change. On a railway, 
errors in design or in the estimation of total and 
distributed weights became inevitably domestic 
affairs over which a veil might be drawn. Additional 
axles might be provided, boilers transmigrate, and 
cylinder castings form the nuclei of a “rebuild” to 


~ i Journal, Inst. Loco. Engineers, Vol. XIV., p. 299. Poole 
on “ Argentine Broad-gauge Design.” 
?See Tue Encrveer, February 3rd, 1922, for three-cylinder 





has not yet been attempted. It would appear an 


an extent impossible to a locomotive builder having 
to supply engines to a contract price and liable to 
rejection should they exceed a specified weight.* 

The result has been much complicated and bad 
design, and the carrying of many thousands of tons 
of useless engine weight over the railways of the 
British Isles has followed. In some cases, however, 
no secret has been made of these transformations, and 
proof of this statement is to be found in the descrip- 
tions and drawings published from time to time in the 
technical Press without perhaps a full realisation of 
their implication. 

The frequent repetition of such incidents has only 
been made tolerable by the excellence of a permanent 
way, which has allowed actual, though not inten- 
tional, axle loads of 22 tons, while the continental 
and Indian lines have been limited to 16 tons—-another 
incentive to the reduction of useless deadweight. 
This is not to say that the locomotive engineers of 
the past have not appreciated the desirability of 
obtaining maximum power with minimum weight 
an ideal which has possessed every railway engineer 
since the steam engine first became locomotive 
but, with some notable exceptions, they, as indi- 
viduals, have often lacked, as their staffs have lacked, 
the fund of accumulated and varied experience of the 
locomotive builders in the design of details. These 
latter have, nevertheless, all too often had to build 
to railway companies’ designs, and work to specifica- 
tions and duplicate details which make it impossible 
to realise an ideal which should be common to both 
parties concerned ; for, although it remains within the 
province of the builder to make suggestions in modi- 
fication, such suggestions are liable to be looked upon 
as suspect and declined. 

Now these factors are affecting the design of British- 
built engines for the Argentine, as elsewhere, perhaps 
in increasing degree with the growing desire, and, it 
may be admitted, the need, for some sort of standardi- 
sation. We are thus led logically to consider :— 


2) Tue INDISCRIMINATE UsE OF STANDARD Parts. 
( 


Here the writer is largely in agreement with the 
criticism quoted at the beginning of this article ; 
but this is not to admit that the standardisation of 
locomotives for the Indian railways has been of no 
use. It is claimed* to have checked some of the useless 
individualism to which reference has been made above, 
an individualism which in the past has only too often 
multiplied types without increasing efficiencies. 

At the same time it it is legitimate and fair to 
inquire what we lose under standardisation. In this 
question we have to consider not only the conflicting 
opinion of the designers, who are concerned only 
with producing what they conceive to be an ideal 
locomotive, but we have to consider the fundament- 
ally different points of view of the engineer and the 
storekeeper, and again, that of the manufacturer, 
whether as railway company or as contractor. Some- 
how a compromise has to he effected, and it is one 
purpose of the present article to inquire how far the 
ratio power/weight is likely to suffer in the attempt 
to reconcile the different interests referred to above. 

It is obvious that the storekeeper’s point of view 
can be quickly reduced to the absurd when it is 
proposed to adopt for an engine having 18in. cylinders 
with piston valves and designed for a 13-ton axle 
load, the parts of a valve motion designed originally 
for the flat valves of a 2lin. cylinder and the axles 
and axle-boxes suitable for an 18-ton axle load ; 
or when the valve gear for an engine of a new class 
has to be designed to duplicate an existing pattern 
of reversing link. 

The need for the duplication of working parts was 
realised in the early days of the Liverpool and Man- 
chester Railway, when almost every engine differed 
in its detail from that which had preceded it, though 
something like a standard type had been attained 
by 1831 in the “* Planet” class, to be followed by other 
and more powerful standard types as the demand for 
power increased from time to time. The standardisa- 
tion of parts within such types, or classes, is as desir- 
able, and perhaps even more possible, to-day when 
experience has eliminated much of the need for such 
experiments as were necessary between 1830 and 
1845. It has been obvious, too, for many years that 
standard engines of the simpler types, 2-4-0, 4-4-0, 
0-6-0, could have been designed to work on some of 
the main lines of this country from Aberdeen to 
Exeter, yet as long ago as 1855 D. K. Clark wrote : 
‘I suppose the varieties of locomotives in actual 
operation in this country and elsewhere are very 
nearly five hundred in number. Everyone cannot 
be right and some of them must be wrong, and it 
would be for the best interests of railways if the 
proper authorities could be unanimous in the selection 
of a good number of classes to uniform patterns to 
be adopted in future practice.’ 

Clark proceeds to doubt whether such arrangement 
could be worked out unless. under an “ entire amalga- 
3 A well-known American authority, after admitting the value 
of the early work done by the English builders in developing the 
locomotive on sound mechanical lines, remarks that after the 
railroads took up the design and construction of their own 
locomotives, “the well-built English road-bed made it possible 
to operate designs, which lived for a time because the fact that 
the Tecomsetioes were operated by their designers and builders 
softened the evolutionary processes by which the less fit are 
eliminated.” (Fry, Railway Age, Vol. 76, p. 730.) 
4“ Proc,” Inst. Mech. Engineers, 1910, No. 4, “ The Stand- 
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mation of railway interests.” It is probable to-day 


broad gauge of 5ft. 6in., weigh about 7 tons 8 ewt. 


that under the extensive amalgamations which have | less, the ratios of total heating surfaces to total 
taken place the policy which he advocates will be | weights being for the broad gauge engine 29.8, for 


put into effect; indeed, we are already beginning to 
- A similar though less objectionable example of a 


see in practice what has often been said to be impos 
sible. 


ago. 


But while we can see the obvious desirability for 
some standardisation of types, or classes, and of 
their details, we have to face another problem when 
we begin to mix either the parts of different types 


” 


indiscriminately, or to duplicate “front ends”’ or 
“back ends,” although a good deal may be done in 
. As another example of the price to be paid for 
, Standardisation on such lines as these, we may con- 
- | sider the 2-8-0 type engines of the Great Central 


this way if each case be considered on its merits 
But this method of designing is full of snares and 
having been taken as the basis for much standardisa 


tion, it has tended to reduce the value of the ratio 


power/weight in British practice. 


A striking example is to be found in the processes 


COMPARATIVE TABLE SHOWING 


Boiler heating surface being the source ot locomotive power, 
this ratio offers a practical basis for comparing the attempts at 
various periods to obtain a maximum of power with a minimum 
\ study of the values obtained during the period 
of nearly a century which has elapsed since the application of 
the multitubular boiler to the Rocket in 1829, shows that the 
value of the ratio varies within comparatively small limits for 
locomotives of well-proportioned design and approximately 
Attempts to obtain a higher, and 
apparently better, ratio by the use of small tubes, in large num- 
bers and closely packed, soon showed such heating surface to be 


of weight. 


equal working pressures. 


Those responsible for carrying out such a 
policy to-day must have ample cause to regret the 
past riot of individualism among British locomotive 
superintendents which Clark condemned sixty years 


the standard gauge engine 28.3 respectively. 


“ growth ” is to be found in some of the 4-6-2 type 
engines of the Argentine Railways, in which the 
duplication of a driving and coupled wheel arrange- 
ment has led to a disposition of parts which would 
obviously not have been adopted in a new design. 
A consideration of such examples leads to the 
conclusion that to produce the best results in an 
engine of a new type the designer must be prepared 
to sacrifice both the views of the storekeeper and his 
own inclination, may be, to duplicate a connecting 
or even a coupling rod. 


Railway—Fig. 2. These engines are a development 
from the previous standard 0-8-0 type of this com- 
pany, by the addition of a leading truck and the 


HEATING 


working pressure; built, moreover, for the Indian 
broad gauge of 5ft. 6in., provided with a heating 
surface of over 2200 square feet and weighing jn 
working order just over 67 tons, that is, 6 tons Jess 
than the engine referred to above, of the same nominal! 
tractive power yet with a boiler having upwards of 
300 square feet more heating surface. These engines 
—Fig. 1-—built twenty years ago for the Benga! 
Nagpur Railway,® are still at work, and it has been 
officially stated and published that they regularly 
handle with ease the standard load of 1500 tons over 
gradients of | in 200, and they have been known to 
haul 2287 tons starting at the foot of a 1 in 200 gradient 
on a 2 deg. curve, the whole of the load being on the 
gradient and on the curve. So successful were these 
engines when first put to work that they were adopted 
as a basic design for a new class then under con 
sideration for the Indian State Railways, and their 
only fault appears to have been their simplicity, 
though this may incidentally have contributed to 
their good performances and to their running 80,000 
miles between shop repairs. 


SURFACE ’ 





THE VALU OF THE RATIO 
= TOTAL 
GOODS ENGINES, 1895-1924. 

space between tubes was increased from jin. to fin., the nominal 
ratio value falling accordingly. Examples of engines having 
large nominal values obtained by the packing of tubes may be 
found in British, American, and continental practice, but they 
have been omitted from the following table; also examples 
in which the use of “Serve” tubes makes fair comparison 
impossible. 

Comparison must, of course, be made only between engines 
of the same type and wheel arrangement, and of approximately 
equal capacities, and a study of numerous examples of the 
2-8-0 type, with approximately 2200 square feet of heating 


more apparent than real, and between 1830 and 1833 the water 


Cylinders, Driv- 

Ref. Date. Type. diameter ing 
No. < stroke. wheels, 
diam. 


Ft. in. 


Nome of railway 
company . 


Inches. 


18} x 26 0 Mexican 


26 8 Great Central 


3 New South Wales 


74 Great Western 


8 Great Central type, 
for service in 
France 
Czecho-Slovak 


Bengal-Nagpur. 
5ft. 6in. gauge 
Indian State. 
5ft. 6in. gauge 


Great Indian 
Peninsula, 
5ft. 6in. gauge 


1.—Designed in detail by the builders to meet the require- 
ments of the consulting engineers. 

2.—Designed by the railway company and built “ heavy " 
eating surface . 


The low value of the rati . is re- 
abieg rabartine ° ~Fotal weight 


throughout. 


markable. 

3.—Designed by the C.M.E. to the New South Wales Railway 
Commission. 

4.—One of the exceptionally successful 
designed and built by the railway company. Embodies a com- 
bination of American with British features ; many of the parts 
duplicate with other classes. The scientific demgn of the boiler 
is specially remarkable, and its proved efficiency in service 
gives no doubt a higher actual value to the ratio power/weight 
than appears by figures. 

5.—Built for the Ministry of Munitions to the designs of the 
Great Central Railway. A development of Type 2, Note the 


standard classes 


of evolution which have led up to the “ Pacific ” 
type engines of one of the Northern lines. Some 
years ago this particular company adopted the 4-4-2 
type with three cylinders, all driving on to the leading 
coupled axle. The engine was a “ design’’ which 


proved to be most satisfactory in service, so much so, | 


in fact, that a- similar arrangement of drive was 
adopted by the same company -as.a standard for 
succeeding types. It was applied to engines having 
six wheels coupled,*® although a drive on to the leading 
axle in such case is not mechanically ideal, and 
involves a longer wheel base than would be required 


for a drive on to the middle axle. 


But when this arrangement is applied to an engine | 


of the “ Pacific ” type the evil becomes more apparent, 
and the actual example illustrated is, for its capacity, 
probably the longest, as it appears to be the heaviest 
*“ Pacific” in existence. It certainly will not bear 
comparison with engines of the same type recently 
built for the Indian State Railways.’ These engines, 
of much the same capacity, built moreover for the 

* See Tue Enaiveer, Vol. CXXXV., January sth, 1923, p. 4, 
and Supplement. 

® See Tue Encinersr, Vol. CXXIX., p. 524. 

? See Railway Gazette, March 7th, 1924, p. 318. 


Heat'g sur. 

(saturd or Grate 

equivalent area. 
E.S 


Tubes. Work. 
weight — - -— ing 

engine. Length. Outside pres - 
S.). diameter. sure. 


Total 


iq. ft. Tons. Inches. 


55.8 
1764.9 23. 63. 
2198.0 29.75 65. 


2143.0 27.22 68.3 


1886. é : 5 } 2 and 5} 
(E.S.) 


2 and 5} 


REMARRBS. 


low ratio value and the small increase in equivalent heating sur- 
face in proportion to an increase in weight of nearly 10 tons. 

6.—Built for the British Ministry of Munitions for service in 
France, but sold after the Armistice to the Czecho-Slovakian 
Government. The design and placing of the boiler and the 
general arrangernent and most dotaits are typical of first-class 
continental practice. 

7.—The first engines of the type for the Indian broad gauge ; 
the wheel and driving arrangements were specified by the con- 
sulting engineers ; the details were worked out by the builders 
under a strict weight limitation. The general arrangement of 
engine and boiler lend themselves to lightness throughout, but 
Heating surface . 7 
Total weight is particularly re- 
markable in view of the gauge. It exceeds the average of the 
contemporary and comparable examples given, and the average 
of Central European practice up to 1909, and has since been 


the high value of the ratio 


provision of a larger standard boiler designed for 
| another class of engine. Now, it is an elementary 
| fact that an engine of this type has a tendency to be 
| heavy in front, and that in order to correct this 
| tendency and obtain a more equable distribution of 
| weight- the boiler has to be kept well back and, in 
| some cases, deadweight must be added in the form 
of a heavy drag casting. But this combination is 
unnecessary and highly undesirable in an engine of 
the 2-8-0 type, which tends to be heavy at the back 
end and requires that the boiler be placed relatively 
forward, and that every effort be made to lighten 
the drag box—as in Fig. 3—otherwise it becomes 
necessary to provide a balancing deadweight at the 
| front end, as is actually done in the 2-8-0 engines 
under consideration. In these engines consequently 
| the ratio value heating surface/weight falls to the 
| very low figure 25.6, an equivalent saturated surface 
| of about 1886 square feet only being provided in an 
| engine weighing over 73 tons, and having cylinders 
2lin. diameter by 26in. stroke. 


builders have done in the past, we have an engine 
of the same type and cylinder capacity, the same 
diameter of coupled wheels, 4ft. 8in., and the same 


j 
| 
| 


Heat. 
Weight 


iti somotive | 
Now, as an example of what British locomotive | the equivalent of perhaps about 200ft. annted 


WEIGHT FOR REPRESENTATIVE 


surface, shows that a ratio value of 33 and upwards has be: 
but rarely obtained, either in British or foreign practice, and that 
only when great attention has been paid to the design of detuai! 
throughout. 

The introduction of superheaters has altered somewhat t! 
basis for comparison between the saturated engines given an! 
later engines, Bat these have been given the benefit of the dou! 
by allowing to superheater surface a power value 50 per cen) 
greater than that of saturated surface. The total equivale:t 
values given for examples 5, 6, 8, 9, and 10 have been arrived 
in this way. 


Ratio, 


Maker's name. Authority. 


surf. 


Neilson and Co. Engineering, March 22nd, 1895 


Engineering, November 18tt 
1904 
Engineering, 
1896 


Kitson and Co. 
Beyer, Peacock and November 6th 
Co. 

Great Western Kail- 
way Co. 


Tae ENorvecsn, Suppt., p. xii 
December 16th, 1910; als 
“ Proc.,” Inst. Mech. F 
1906, No. 2, Plate 25, for 
original boiler 

Tae Enereer, January 3rd 
1919 


Various British makers 


Swiss Locomotive Engineering, Auguat 6th, 1920 


Works 


Robert Stephenson and THe EnGingeer, November 6t! 
Co 1903 

The Locomotive, December 15th, 
1914. See also Tue Ena: 
Neer, February 15th, 1924, 
p. 184 

The Locomotive, February 15th, 
1924 


Various British makers 


Vulean Foundry Co 


rarely exceeded in locomotives of the same type and capacity 

8.—The design of this engine was based on the preceding 
example No. 7 and is due to the Indian Standards Committec 
The outside dimensions of the boiler are identical, but th: 
modifications in detail, the superheater equipment and fittings 
added from time to time have added more than 6 tons without 
a proportionate increase to the equivalent saturated heatiny 
surface. The tractive force is approximately the same as for 
No. 7. 

9.—This design, based on the preceding example No. 8, repre 
sents the latest development of the Indian B.G. 2-8-0 type 
Further modifications in the design of details, together wit! 
special fittings, including oil-burning apparatus, have adde:! 
a further 2.3 tons to the weight, a total of 8.4 tons additional 
to the prototype No. 7. The cylinders are somewhat increase:! 
and the tractive force, but by no means proportionately to tho 
increase in weight. 


A consideration of the modifications which were 
subsequently made in Committee leads to examination 
of the writer's concluding argument, the harmful 
effect of 


(3) Mopirications or AppiTions To a “ Basic” 
DESIGN, WHICH App TO THE WeErIGcuT WrrHouT 
A PROPORTIONATE INCREASE TO THE HEATING 
SURFACE. 


The basic design referred to above has since passed 
through four stages, the first three at the hands of the 
Indian Standards Committee, the fourth to meet the 
requirements of a particular railway company. In 
addition to an elaboration of many details, these 
stages have involved (1) a lengthening of the wheel 
base ; (2) the substitution of Walschaerts’ for Stephen- 
son’s gear, and a drive on to the third axle, these 
stages together involving an increase in weight of 
about 4 tons, while the boiler remained as originally 


| designed ; (3) the addition of a superheater, giving 


some addition to the value of the heating surface by 


8 See Tar Enarserr, November 6th, 1903, for drawings and 
description. 
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uface, but increasing the weight by a further 2 tons ; 

t) further considerable modifications to the engine 
in a recent design, though the boiler remains as before, 
have involved the addition of another 2} tons, with 
the result that an engine of the 2-8—0 type, having a 
boiler of precisely the same external dimensions as 
the basic engine built for the Bengal-Nagpur Railway 
in 1904, now weighs 75} tons, an increase of nearly 
Ss, tons. 

Against this weight we have to put some improve- 
ent in the driving’ gear, as, e.g., a drive on to the 
hird coupled axle, the use of piston valves, and also, 

the last case, improved steam parts and valve gear, 
ith the benefits derivable from superheating which, on 

the latest assumptions, may, however, be taken as con- 
derably less than at one time claimed. It is notice- 

able, for instance, that there has been lately a marked 
eturn to the use of higher boiler pressures with 
iperheat, and that the claim of benefit from decreased 
ear and tear of boiler therefore falls to the ground. 

When we come to engine performance, is there any 

evidence that the additions made to the Indian 
tandard 2-8-0 engine have given a return in pro- 


Fortunately for the credit of the home locomotive, 
these limitations are being felt more severely with ever- 
increasing demands for power, and the home rail- 
ways have produced some admirable designs in 
recent years, approaching the results obtained long 
ago by the builders in respect of the ratio power/ 
weight. These may help the steam locomotive to 
survive the coming attack, of which there have been 
unmistakable signs in the political world and popular 
Press. Certainly, if it is to stand up to the criticism, 
whether of those politicians who would prove it to 
be the source of all our present railway difficulties, 
or of those who think of the steam locomotive only 
in terms of thermal efficiency, it must at least shed its 
useless deadweight. 

Speaking before the Institution of Civil Engineers 
in 1884, such an authority as Thornycroft could say 
that when he commenced building high-speed engines 
he had taken the locomotive engine for his model. 
It still remains a model, if its efficiency can be pre- 
served by simplicity rather than by an infinite com- 
plication of parts and the elaboration of fittings. A 
return to such simplicity is the hope of many who do 
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COMPARISON OF LOCOMOTIVES 


portion to the largely increased deadweight, not to 
mention the higher first cost and certain running costs 
which may be greater ? How delightful and interesting 
an experiment might be made by taking an engine of 
the basic design, with all its faults, overlooking the 
* simplicity ” which seems to have proved its undoing 
in committee, fitting it with perhaps 7 tons additional 
aturated boiler and trying it against its latest and 
more luxurious descendants! The lines on which 
such @ comparison might be made will be suggested 
at the conclusion of this article, and they are sub- 
mitted by the writer to the consideration of those 
hief mechanical engineers by whom alone they can 
e carried out under present conditions. 

It is the fashion now to make, and such cases offer 
some justification for it, an unpleasant comparison 
of British with foreign design, but the other examples 
cited in this article and an intimate knowledge of 
the facts appear to the writer to support his con- 
tention that when given a free hand the British builders 
can produce to-day, as they have in the past, results 
as good as those obtained by their opposite numbers. 
British home railway design has not uniformly pro- 
duced such good results, partly because the higher 
axle loads permitted on a superior permanent way 
have removed the incentive which still faces the 
designer for the continental and colonial lines, and, 
until recently, the Indian lines. 


not wish to see the steam locomotive quoted—with 
the pheasant—as one of its country’s worst enemies, 
and who do not accept the imputation that the British 
builders have forgotten the rudiments of their art. 
It was they who nursed the locomotive through 
infancy, and it has been largely due to them that it 
has since been protected from some of the diseases 

or “complications ’"—which from time to time 
have threatened rather than increased its usefulness, 
only eventually to swell the scrap heaps of the repair 
shops. 


SUPERHEATING. 


Some railway running men to-day are asking them- 
selves whether superheating is invariably worth while. 
Possibly there may be no other way yet discovered 
for increasing the power or improving the thermal 
efficiency of a locomotive, whose boiler dimensions 
have reached the maximum permitted by the load 
gauge; but there are many thousands of engines of 
mediwm size in this country, of the 0-6-0 and 4-4-0, 


| or even of the earlier 4-6-0 types, whose power it is 


desired to increase, and whose boilers might easily 
be increased in dimensions so that they might still be 
operated with saturated steam, though more econo- 
mically than before. 

It is, indeed, open to question whether a really fair 





between a saturated and a superheated engine, other- 
wise of the same class and of the same weight. Many 
results have been published?® of trials between engines 
of the 4-4-0 and 0-6-0 types respectively, the com- 
petitors being, on the one hand, as originally designed 
for saturated steam ; on the other, as fitted with a 
superheater, involving the addition of about 2 tons 
to the weight. The results of the trials usually show 
not only reduction of fuel consumption in the super- 
heated engine, but also an increased performance. 
No one, within the writer's recollection, has yet 
asked whether some of these better results might not 
be obtained by improving the saturated engine 
within the limits of a like addition of 2 tons to its 
weight, which, it if does nothing else, gives a better 
factor of adhesion. In addition, there is, of course, 
the thermal gain from superheating, due partly to- 
(a) the greater extraction of heat from the products 
of combustion, which is probably proportionately 
more when the superheater is fitted to a boiler having 
a comparatively short barrel; (6) the lower rate of 
fuel combustion per square foot of grate; (c) the 
better evaporation per square foot of heating sur- 
face of the large diameter tubes required for the super- 
heater elements; (d) the better water circulation 
and freer steaming due to the reduction in the number 
of tubes. 

Now, if the 2 tons increased weight allowed to the 
superheated engine were to be credited to the satu- 
rated engine in the form of a larger boiler, with larger 
grate, improved water spaces, larger—-and in many 
cases longer—tubes, we might see an experiment as 
well worth while as many that are being carried out 
to-day. It is quite possible that the lines of fuel 
economy might converge to a point at which some 
revision of accepted conclusions would be required 
and a return to simplicity amply justified at least 
for locomotives of moderate power. 











institution of Mechanical Engineers 


WIRE ROPES. 


THe first report of the Committee set up by the 
Institution of Mechanical Engineers to investigate 
the strength of wire ropes, which was published in 
1920, indicated that there was a wide divergence of 
opinion on the subject, and it was then decided that 
it would be desirable for some further experiments 
to be carried out with the idea of establishing more 
definite data on which specifications for wire ropes 
could be based. 

On Friday, the 19th inst., the second report of the 
Committee was submitted to the Institution by Dr. 
W. A. Scoble, of Woolwich, but it really appears 
that more extensive experimentation will be neces- 
sary if the results are to be accepted as authoritative. 

In view of the limitations of the resources of the 
Committee, the investigations were confined to 
ropes not larger than lin. in circumference, and Messrs. 
Bullivant presented several samples within that size 
for test purposes. The uniform quality of material 
adopted was specified as ‘* special acid patent steel ” 
of 70 to 80 tons per square inch ultimate tensile 
strength, ‘and it was used in wire of two diameters 
—(a) 0.02lin., with an analysis C 0.36, Mn 0.605, 
S 0.042, Si 0.240, P 0.053 per cent,, specially ob- 
tained in two bundles from the mills ; and (6) 0.036in. 
from the ropemaker’s stock. 

There were, in all, eight distinct types of rope, in 
two separate groups. One group was made from wire 
0.02lin. in diameter and the other from 0. 036in. 





wire. All the ropes had six strands, each of which 
was built up of from six to twelve wires. Some were 
of Lang’s lay and some were ordinary lay. The 


descriptions of the ropes are given as follows in the 
paper. 


No. 1 6 12 0.021 Lang’s lay Strand of 12 wires round 
hemp core 

No. 2 6 12 0. 021/Ordinary lay Ditto 

No. 3 6 19 0.021) Lang's lay Strand of 12 over 6 over 1 

No. 4 6 19 0.021 Ordinarylay Ditto 

No. 6 6 6 0.036 Lang’s lay Strand of 6 x 0.036 on 
core wire of 0.038 iron 

No.7 6 7 0.036, Lang's lay Strand of 6 on 1, all 0.036 

No. 8 6 7 0.036/Ordinary lay Ditto 


These ropes were tested in groups in a machine 
which comprised a set of pairs of pulleys, or sheaves, 
in a frame. Each sample of rope was rove round a 
pair of pulleys, of which the larger one was oscillated 
so as to give the rope a to-and-fro motion over the 
smaller, test, pulley. The tension on the rope was 
adjusted by means of a long screw and spring, and 
the number of cycles through which the rope would 
pass before failure was recorded. The size of the 
test pulleys was altered from time to time, in order 
to determine the effect of their diameter on the endur- 
ance of the rope. 

The preliminary tests were carried out on single 
wires and a million bends were taken as the limit of 
enduranee, as it was considered to be of a practicable 
value. It was estimated that a wire of the size being 
tested, 0.02lin. in diameter, would be stressed to its 


* (a) Fowler on “ Superheating in Locoiotives.”” “ Proc.,” 
Inst. C.E., 1913-14. Vol. CXCVI. (6) Hughes on “Com- 





trial has yet been made in this country, at any rate, 


»ounding and Superheating in Horwich Locomotives,” “ Proc., 
East. M.E,, 1910 No. 2. 


H 





720 


THE ENGINEER 


Dec. 26, 1924 


_——> 








yield point when bent over a pulley 4. 7in. in diameter. 
On smaller pulleys the number of bends required to 
produce fracture was less than 100,000, and on 5in. 
and 6in. pulleys the numbers of bends were of this 
order when the calculated stress was in the region of 
the yield stress of the material. Contrary to expec- 
tations, it was found that at greater tensions an 
increased number of bends was necessary to produce 
fracture. Possibly the added tension, beyond that 
which caused yield, produced a more favourable 
stress range which would account for this apparent 
anomaly. On pulleys of 7.5in. and 10in. diameter, 
the wire showed great endurance, the number of bends 
before failure being over a million, and in these cases 
also the tension produced no marked effect, although 
so high that yield must have been produced. 

When the experiments were extended to include 
stranded wires, the peculiarity just referred to did 
not reappear, and in each case the tension carried 
by a strand for a given number of bends was greater 
on a large pulley than was the case with one of smaller 
diameter, while the number of bends required to 
produce fracture on a given pulley increased as the 
tension was diminished. 

After the separate strands had been tested the 
completed cables were put on the machines and were 
tested at tension stresses which were calculated by 
dividing the total tension in the rope by the cross- 
sectional areas of the wires forming it, and the bend- 
ing stress from the formula E d/D, where E = Young’s 
modulus, d = diameter of the wire, and D = diameter 
of the pulley. Seme of the results of this series of 
tests are given in the table below : 

Repeated Bending of Wire Ropes Over Pulleys. 
Cable 6 12 


cores to strand and rope. Black wire. 
wire |.lin. Strand 2.67in. 


Hemp 


0.02lin., 84 tons per square inch. 
Lay 


Lang's lay. 


Bend- 
ing 
stress 
E# /D, 
T. per 
sq. in. 


44.3 


Stress 
due to 
ten- 
sion, 


Method of 
failure. 


Bends to 
failure. 


Cable 
tension. 


Pulley 
cliameter. 


T. per 
Sq. mn. 
12.9 


Inches. 


6 grooved 720 60,206 Not carry 
load 
94,887 


51,133 


540 
1oou 
(oiled) 

288 


ee 9. 
Broken 17 
221,142 Not carry 5. 
load 
Not carry 17. 
lc 
575,301 - 9 
94,077 Broken i. 
460,125 ye 26.4 
1,181,190 - 17 .§ 
216,800 26.8 


1ooe 272,608 
540 
2240 
1500 
1000 
1500 

lubricated ) 
2240 

(inbricated) 


508,825 *» 0. 


Hemp 
Lay 


Cable 6 12 
cores to strands and rope. 
of strand 2. 33in. 


0.02lin., 84 tons per square inch. 
Black wire. Ordinary lay. 


540 Not carry 
load 
Broken 
Broken 
Not carry 
load 
Not broken 
Broken 
Broken 


* lOgrooved 


o 


. - 360 
360 
216 


w > S. 
oe 
w 


1 
720 
540 
360 
1680 32, | ” 
720 $13,460 » 
600 529,849 | Not carry 
| load 
Not broken 


Siac 
“soe -10@ 
w 


= 


450 1,031,762 


” 


* Specimens not oiled. 
| For all tests below, specimens oiled, pulleys grooved to fit 
rope. 


0. 036in., 
Black wire. 


square inch. Hemp 
Lay of strand 2. 65in. 


Cable 6 7 tons 


core to rope. 


85 per 
Lang’s lay. 


10 grooved 1120 Broken 11.7 
6oo 225.58: is 6. 
350 : 
maT) 

1i2e 
R40) 
Tim 

2240 


LO617 
194,338 
191,162 
797,179 
747,305 Not carry 

load 
Broken 


et) 250.142 


0. 036in., 
Black wire. 


inch. Hemp 
Lay of strand 


Cable 6 
core to 
2. 36in. 


85 tons per square 
Ordinary lay. 


= 
= 


89,408 Broken 
343,970 os 
655,593 *” 
291,149 
532,876 o- 
040,600 Not broken 
128,833 Broken 3 
367,395 Notearry | 
load 
Broken 


1120 
420 
350 

1120 
ooo 
7h 

2240 

1680 


10 grooved 


ha 
is. 


14.65 . 


17.4 


(eo eeunsean 


1500 
1200 


296,083 15 
318,273 12. 

On comparing the results of the performances of 
the cables built up of 0.021lin. wires with those of 
0. 036m. wires, which represents an increase of approxi- 
mately three times in the sectional area of each wire, 
it is observable that on the 14in. pulleys the large wire 
cables were superior to small wire cables under long 





endurance conditions, while on pulleys having a 
diameter suitable for the wire diameter, they were 
immensely so. The large wire cables failed rather 
badly on 10in. pulleys, thus giving an indication that 
the critical diameter for cables of 0.036in. wire is in 
the region of 1 4in. 

One of the most remarkable results of these tests, 
which is quite contrary to the remarks made in the 
previous report of the Committee, is that there may 
be occasions when the lubrication of a rope will 
actually reduce its endurance. 

Reviewing the results obtained during the tests, 
the report goes on as follows with regard to small 
cables : 

(1) On Small Pulleys, 6in. Diameter._-The caleu- 
lated maximum stress, that is, direct tensile stress 
plus the full stress due to bending, was from 46 to 
48 tons per square inch, which is well below the yield 
stress in simple tension. Although the relative 
movements of the strands was greater on smaller 
than on larger pulleys, the nicking caused by one 
strand on another was small to negligible in cables 
1, 2 and 3, and 4 alone showed appreciable effects 
of the internal working of the rope. Here the highest 
tension used, 1000 lb., caused nicking of the strands, 
but this did not appear to be the determining cause 
of the fracture, while, even at the lowest tensions 
250 Ib. and 200 Ib.—-under which a large number of 
bends was necessary to produce fracture, there was 
internal wear in the strand which did not, apparently, 
materially assist its breakdown ; also nicking of the 
wires at contact between adjacent strands which, 
although it was only slight, was sufficient to localise 
the wire fractures in many cases. Comparison with 
the results obtained from these cables on larger 
pulleys showed that the 6in. pulley was too small for 
normal working with any of them, as it permitted 
only a small tension to be carried by the specimen, 
and although this caused the outside wear of the ropes 
to be small, yet the wires usually fractured at. their 
bearing, either at the bottom or at the sides of the 
groove of the pulley. 

(2) On 10in. pulleys._-The maximum total stress 
which permitted great endurance was reduced to 
about 32 tons per square inch. No. Ll cable showed an 
amount of outside wear medium to large, and serious 
nicking by strand on strand, each of which causes 
localised many of the wire fractures. No. 2 cable 
showed considerable nicking and small to medium 
outside wear when unlubricated, but each of these 
effected the failure of the wires. Lubrication of the 
cable reduced both, but the wires were broken after 
the same number of bends, whether lubricated or 
dry, at 540 1b. tension, and after less bends when 
lubricated under a tension of 360 lb. From this it 
appears that, while lubrication reduces the wear, both 
at the pulley and between strands, it also reduces the 
friction between the wires, and thus reduces the 
tension, which can be carried by a broken wire. 
Each broken wire means a greater loss of strength in 
a lubricated than in a dry cable. This cable—as also 
No. 1l—-showed greater endurance on a_ correctly 
grooved pulley than on one with a large groove. 
Examination gave no satisfactory explanation of this 
fact, but the individual wires were broken after less 
bends on the wide than on the correctly grooved 
pulley. Again, the actual wear, that is, the reductior 
of area produced by wear between the rope and the 
pulley did not in general appear to be the cause of 
failure, for it was only when the endurance was verv 
great that the reduction of the area was very con- 
siderable. It seemed, therefore, that the pressure of 
the wire on the pulley or on another wire, combined 
with the direct tensile and bending stresses, produced 
fracture. It was noted in support of this that wires 
were broken at the point where outside wear occurred, 
even when this wear was small, indicating that the 
pressure and not the wear which it caused was the 
important factor. 

(3) On 14in. Pulleys. The wear of the wires was 
considerable in cable No. 1, which was apparently 
weakened by this cause, but no such result was 
noticed in cables Nos. 2, 3 and 4. 

Maximum Tensile Stress Carried. No. | 
was superior im this respect to the other three, which 
were approximately equal. Lt will be observed that 
this feature increased with the increase of size of 
pulley, for, whereas all the cables showed about equal 
performances on the 6in. pulley, which was too small, 
No. 1 showed some superiority on the 10in. pulley. 

Effect of Lay._-The cable of Lang’s lay, with a 
fibre core to the strand, gave the best results on the 
large pulley, although, exceptionally, the nineteen- 
wire strand of this lay showed no superiority over 
one of ordinary lay. 

In connection with the tests of thick wire cables 
on 10in. pulleys. the following remarks are made : 
The maximum tensile stresses for the three cables 
were nearly equal at approximately 51 tons per 
square inch—(a) the soft wire core did not apparently 
improve the cable ; (6) Lang’s lay did not appear to 
be superior to the ordinary lay. 

Wear of Wires.—The nicking of. strand.on strand 
was negligible, probably because the tensions used 
were very small indeed. Outside wear was small or 
medium for cables Nos. 6 and 7, and less for cable 
No. 8, although this was the only rope on which it 
localised the fractures of the wires. This ‘indicates 
that the maximum tensile stresses for the Lang’s lay 
cables were below the yield stresses owing to an un- 


Cable 





equal distribution of tension among the wires when 
the cable was bent over the pulley, or that at low 
tensions on small pulleys the cable does not be! 
properly in the groove, and thus secure the ful! 
benefit of the longer bearing which Lang’s lay shoul: 
give. 

After describing tests made on the physical chara 
teristics of single wires, the report gives the followin 
summary : 

Summary.——-Single wires tested by repeated bendin 
over pulleys gave unexpected results, standing mor 
bends under greater tension. 

The calculated stresses in strands, at which the 
endured a million bends, were, taking the full bendin 
stress, 58 tons per square inch for 12 by 0.021 o 
hemp core, 49 tons per square inch for 6 on 1, and 
45 tons per square inch for nineteen wires, 12 on ( 
on 1. The yield stress of the wire was 64 tons jx 
square inch. From this it appears that the bearin: 
pressure between the wire and pulley is important i: 
the case of strands. 

Lubrication of a cable was slightly beneficial in 
one case when the conditions were severe and the 
cable had a short life, but generally lubrication reduced 
the life of a rope. 

A correctly grooved pulley gave a longer life to 
a Lang’s lay cable than it had on a large score pulley, 
but the benefit was not so marked with an ordinary 
lay rope. 

A hemp core to a strand proved an advantage, 
particularly when associated with Lang's lay. 

A pulley diameter of about three times that which 
gave the vield stress in a single wire bent over it was 
required to differentiate fully between the cables of 
0.021in. wire. 

The calculated stress, tension and bending, which 
permitted a large endurance, depended on the pulley 
diameter, but it was always well below the vield stress 
of the wire. 

Lang’s lay showed no advantage with the nineteen 
wire strand. 

A soft core wire in the seven-wire strand proved a 
disadvantage on a large pulley. 

Lang’s was better than ordinary lay for the large 
wire cables on a large pulley, but there was little 
difference on the smaller pulleys. 

The large wire cables worked at a higher calculated 
stress than the 0.02lin. wire ropes, but it was below 
the yield stress. 

The larger wire cables were superior if the pulley 
diameter was adjusted to that of the wire. 

The useful life left in a rope cannot yet. be predicted 
in general terms from a record of wire breakages. Ii 
the working conditions be specified, it might be 
possible. 

The work done in moving a cable round a pulley 
bears no relation to the endurance. 

The occurrence of brittle wire fractures in all test 
specimens that bending fatigue was an 
important factor in the failure of all ropes over pulleys 

Wires fractured most frequently at contact with the 
pulley or where adjacent strands touched. Only 
on very large pulleys, which permitted a rope to 
earry a high tension for a considerable number of 
bends, were the wires so worn that the reduction ot 
their sectional areas appeared materially to assist 


show ed 


fracture. 

In the absence of Mr. Christopher James, until 
recently the chairman of the Committee, the discussion 
of the report was opened by Mr. Daniel Adamson, now 
chairman, who urged that the experiments should be 
continued and extended, as practical every-day con 
ditions often went further than laboratory trials. 
Thus, for instance, he had secured a report from 
the owners of a 30-ton crane to the effect that it 
made 15,000 lifts a year, and “that it had done so 
without a change of the hoisting rope for twenty 
years, which meant that the rope had a life of at 
least 300,000 lifts, and each lift corresponded with 
more than one bend under load. He could not agree 
with Dr. Scoble that pulleys as small as 6in. in dia 
meter were too small for the ropes tested, as pulleys 
of that size were commonly for such 
while Sin. diameter was considered a generous pro 
portion. Mr. Adamson said that he would like to 
have a definition as to when a rope should be con 
demned as being unsafe, and pointed out in that con 
nection that the curves given in the report showed 
some very wide open regions in which the behaviour 
of the ropes was left undecided. It should be remem 
bered, however, that the conditions met in ordinary 
workshop practice were also very variable, and covered 
a wide range. It had, he said, been previously sug- 
gested that an increase in the diameter of a pulley 
over which a wire rope worked, by two rope circum- 
ferences, doubled the life of the rope. Using this 
basis, and assuming that the life of the rope followed 
a hyperbolic law, he had drawn curves which he 
had superimposed: on those given in the report. Mr. 
Adamson exhibited his curves, by means of a lantern 
slide, and the agreement with Dr. Scoble’s results 
was quite noteworthy. As demonstrating the effect 
on the life of a cable by bending it when under load, 
Mr. Adamson mentioned the case of a lift at the 
Municipal College of Technology, Belfast, where an 
alteration of the arrangement which reduced the 
number of bends from seven to two increased the life 
of the rope from 1} year to 7 years. On the other 
hand, he said that it had been established, in con- 
nection with the lifts in the Eiffel Tower, that it was 
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detrimental to a cable to bend it through an angk 
i 20 deg. as through 180 deg. 


Mr. Robert Armitage spoke from the point of view of 
iser of steel wire ropes for colliery work, but men- 
oned that he also saw a good deal of the manu- 


wture of the steel for wire. He held that the failure 


| 

{ ropes was frequently due to defects in the wire, and | LOCOMOTIVES. 
« showed by sulphur prints thrown on the screen | 

in the original ingot might be carried | interest -; 
ight through to the finished wire, in which it pro- | than 400 indicator diagrams on a superheater locomotive deve- 


ow “ piping” 


luced a series of minute defects, called * cups.” He 


eld also that damage to the steel by “ teeming ” 
it too high a temperature might be handed down to 


he wire, 


Mr. Woodfield commented on the uncertain charac- 
ter of wire ropes, two pieces of which, taken from 
He could 

ot understand the result, arrived at in the report, 
that lubrication might be detrimental to a rope, as 


he same coil, might be quite different. 


lubrication had been well established as necessary by 
practical experience. He also knew 


iltering the lead of a rope had greatly increased its | Lh. per sq. in diagrams, 
ife. It was in the case of a large crane in the City. | 0 - #.0 
ty altering the position of the crab, so that two out | ‘ 11.5 
f four bends were eliminated, the life of the rope | + is nd 
was increased from 3 to 5 weeks up to 7 or 8 months. - . - 
Mr. C. H. Wingfield suggested that the fact that | 25 ~~" 
ingle wires would stand more bends as the tension 30 il 7 
vas increased, as shown by the report, might be | +3 8.0 
accounted for by the displacement of the neutral | “ 3.3 
ixis, from the centre line, as the material was not | 15 0.3 
jually strong in tension and compression. = 2.9 
Mr. Stevenson Taylor (Home Office) thought that | 4 > ee 
was important that the experiments should take 7 a 
count of the rate at which the bending of the rope 100.0 

vas effected. In his opinion, the failure of a rope ‘ , k evil 

started gradually, and then rapidly accelerated, | ee eer we arog —— mating 

‘ ial average boiler pressure 192 Ib. per sq. in 

und the point of acceleration afforded an idea as to Average pressure drop to steam chest 17 Ib. per sq. in 


the life of the rope. 
began to break, the frequeney of inspections should be 


As soon as the wires in a rope 


increased. 


Mr. Lloyd, of the Whiteeross Company, pointed | 


out, In connection with the phenomenon, that wires 
vould additional the 
wreased, that the elastic limit of the steel would be 
ibout 65 tons per square inch when in tension, but 
would be less than two-thirds as 
Moreover, a pertectly straight piece of wire 


bear bends as tension was 


in Compression if 


much 
was known to exhibit a higher tensile strength than a 
piece that was slightly crooked. He suggested that 
the acceleration of the rope, on reversal, in the testing 
machine might have considerable effect on its ulti 

ate failure, and explained that ropes usually frac- 
tured through the steel being hardened to Martensite 
by the effect of shocks, vibration or 
Mr. Lloyd thought that it would be profitable if the 


acceleration. 


trials were extended to include larger ropes, say, of | 
that | 
an Increase in size produced a corresponding increase 


“in. cireumference, as it did not alwavs follow 
nastrength. Ropes built up with the American style 
lay, in which all the wires were laid parallel and 
onsequently had line contact with one another, with 


the result that nicking was eliminated, might also | 
be mechucded 
Mr. Hines, of Rylands, Limited, urged that the 


investigations of the Committee should be started 
earlier in the process of making the rope, and that 
each stage should be explored separately, as there 
vere so many variables. The process of “‘ patenting.” 
or tempering, for instance, was of the utmost import. 
ance, and might change the life of a rope from a 


matter of weeks to vears. He had found it 


satistactory to test ropes with a dead load, instead | 


of springs, and to run the rope round continuously 
n one direction, rather than reverse it for each bend. 
He suggested that it was possible that the reason for 
the shorter life of the lubricated rope might be found 
n the displacement of the original good lubricant 
on the wire by one of inferior qualities, and exhibited 
. slide which showed how the outer part of a wire 
utter long service had been converted to Martensite. 
Mr. the avoiding 


Stevens emphasised value of 


tide pulleys in inereasing the life of a rope, and Dr. | 


Scoble replied briefly, remarking that mining 
practically the only mdustry in which pulleys large 


enough for the ropes were habitually used, 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


SALARIES OF ENGINEERS. 

Sin, —In your issue of the 12th inst. you published an adver 
tinement, from the Royal Aircraft establishment at Farnborough, 
vho want an assistant engineer with the qualifications of a 
University degree and works and drawing-office experience, 
offering to such a man a salary of £3 a week, plus Civil Service 
bonus. 

It must come as a shock to the engineering profession that 
this is what the Government has to offer in the way of salary 
'o » highly trained and experienced member of that profession. 
We have taken the matter up with the Air Ministry, and have 
lrawn the attention of the Institution of Aeronautical Engiveers 
and the Royal Aeronautical Soc iety to it F 

Ordinarily the two last-mentioned bodies do not, we under 
stand, coneern themselves with salary questions, but the action 
of the Air Ministry is so derogatory to the standing of the pro 
lession that we think all bodies having the interests of engineering 


of a case where 


more | 


Was | 


Government their 
opinion of the deplorable action of the Air Ministry. 
R. Hazseron, Secretary. 


Society of Technical Engimeers 


»| at heart would do well to indicate to the 


| London, December 19th 


> | PRESSURE DROP TO STEAM CHEST IN 


Sin, -In this connection the following figures may be of some 


they represent the values obtained when taking more 
» | loping up to 1200 indicated horse power when working express 
passenger trains on the London-Scotland traftic some years ago. 
The diagrams were nearly all taken under regular working con 
ditions, and usually no instructions whatever were given to the 
driver, as the object was to obtain results as close to the normal 
average as possible. In many cases the diagrams were taken 


every two miles, irrespective of the speed or any other working 


conditions, so that 1 believe the results show very fairly the 
normal running conditions. I think I have somewhere records 
of saturated engines, but they are not readily available, nor 


have they been analysed in this manner. 





Pressure drop Per cent. of 


The above figures represent the average of at least 2000 miles 
value is of, 
The 


cases where 


working in England, and their 


from that of 


| express passenger 


course, different teat bench results larger 


values of the pressure drop naturally refer to the 
the engine was running at «peed on first regulator 
December 16th YH 


Glasgow, PARR. 


MONEL METAL. 


SIR Our attention has been called to the table on 
of Nov 28th, 1924,* which professes to give 
the physical properties Monel metal 


that these figures are imeorrect and 


page 606 


|} of your issue ember 





May we point out, for 
the benefit of your readers, 
the ultumate tensile strength of forged 


85.000 Ib. to 


misleading. For example, 


Monel metal at atmospheric temperatures is 


0,000 Ib. per square inch, and at 1000 deg. Fah. is about 

55,000 Ib. per equare inch Brinell figures for this material 

range from 150 to 190 For G. anp J. Weir, Lrp., 
Glasgow, December 17th W. J. Anerey. 





Accurate Fine Thread Cutting. 


accuracy machine shop 


herewith. It 


possible by 

the 
is an enlargement magnified twenty-four times of a screw 
25 mm. piteh 8.1. form of thread, and 
for COMPaPison Purposes the pout of an ordimary pm is 
This screw was cut by ordinary com 


Tue present-day 


methods is illustrated by illustration 


] mm. diameter by 
placed alongside 


mercial methods, using a set of dies in a jin. Coventry 
diehead, mounted on a No. 4 capstan lathe. The dies were 





] 
| 














ENLARGEMENT OF SCREW THREAD 1MM. DIAMETER 


produced by the same standard method as is used for 
| threads of coarser pitches. In addition to the machining 
operations involved in the production of the thread, the 
cheser, the hob and the dies had to be hardened. 

As can be seen by the illustration, the form of thread is 
quite good and the pitch of the sample photographed, 
which is opproximately 102 threads per inch, is, we are 
informed by Alfred Herbert, Limited, correct within 
.003in. per inch. The whole depth of the thread is .0069in. 
The hob used for cutting the dies was correct in pitch after 
hardening to within .0005in. per inch. 


i 


The Jharia Waterworks. 


Tae Jharia coalfield is the most important coal 
mining area in India. It is sitvated in the Manbhum 
district of the province of Behar and Orissa, about 
160 miles from Calcutta, on the Grand Chord line 
of the East Indian Railway, which is the direct route 
between Calcutta and Bombay. The outcrop of 
workable coal covers an area about 20 miles long by 
5 miles wide. The population to be supplied with 
water from the works described in this article averages 
at present about 150,000, but is subject to considerable 
seasonal fluctuatione. The worker in an Indian coai 
mine is frequently an agriculturalist as well as a 
miner, and when the period of the year arrives when 
the fields require labour, either for sowing or gather- 
ing the crops, there is a considerable exodus from the 
colliery districts, with a corresponding return migra- 
tion when the slack time in agriculture commences. 
The increase in population between the census of 
1911 and that of 1921 was about 30,000, which, con 
sidering the prosperity of the Indian coal-mining 
industry during the war, was less than might have 
been expected. 

The annual coal raisings from the mines in the 
Jharia area are about 8,000,000 tons. The average 
amount of coal worked per head of the working popu- 
lation—which frequently includes both male and 
female members of the same family—is about 100 
tons per annum. 

There has been at times much scarcity of water in 
this distr*-+, which in the case of some of the larger 
collieries has been met by filtering the water purnmped 
from the mines, and distributing it over the property 
of the company concerned. These supplies are, how- 
ever, not above suspicion on the score of quality, and 
there are many collieries, as well as the bazaars, which 
have had no supply except from tanks or wells. 
There have been several cholera epidemics in the past, 
some of them of a serious nature. 

In 1909 the Indian Mining Association decided that 
a public water supply in the district was a matter of 
serious urgency, and at its request a firm of mecha- 
nical engineers in Calcutta put forward proposals 
for pumping a supply of 3,000,000 gallons a day from 
the river Damodar, which runs through the coalfield. 
The Jharia district at that time formed part of the 
province of Bengal, and the provincial Government 
formed a committee to consider this proposal. 
Before the committee met, the then Sanitary Com- 
missioner, Major (now Lieut.-Colonel) Clemesha, 
I.M.S., and Mr. G. Bransby Williams, M. Inst. C.E., 
Sanitary Engineer, Bengal (now Chief Engineer, 
Public Health Department, Bengal), were asked to 
examine the project on the ground. Whilst motoring 
through the district, Mr. Williams was struck with 
the apparent suitability of a range of hills to the 
north-east of the coalfields for a catchment area and 
impounding reservoir, and, in the note on the scheme 
submitted to Government by the deputed officers, 
it was recommended that he should prepare alterna 
tive projects for (a) a gravitation supply from these 
hills, and (6) for a supply by pumping from the river. 
This recommendation was accepted, and Mr. Williams 
undertook the necessary investigations. After an 
examination of a number of dam sites, he decided that 
the most suitable position for an impounding reservoir 
would be in the valley lying between 3 and 4 miles 
to the south-east of the mountain of Parasnath, 
which rises to a height of 4500ft. above sea level, and 
is the highest mountain in Eastern India between the 
Himalayas and the Deccan plateau. 

A survey of the reservoir site and the aqueduct line 
into the coalfields, as well as the distribution mains in 
the area of supply, was made, and Mr. Williams, in 
his report submitted in March, 1911, compared the 
cost of the scheme with one for pumping the same 
quantity of water from the Damodar, and recom 
mended the former project as the more satisfactor) 
of the two. Mr. Williams’ report was referred to the 
Investigating Committee, but the latter remained 
in a state of suspended animation until the upheavel 
which attended the administrative changes by which 
the Government of India celebrated his Majesty's 
visit to India at the end of 1911. In April, 1912, the 
Jharia coalfield passed into the new-created province 
of Behar and Orissa. The water supply scheme was 
revived by Mr. (now Sir) L. Kershaw, who, in the 
capacity of Secretary to Government, reconstituted 
the Investigating Committee, and then, as Com 
missioner of the Chota Nagpur Division, presided over 
it himself. Under his energetic guidance, the Com 
mittee was not long in arriving at a decision. The 
gravitation scheme was recommended, but the area 
of supply, and consequently the amount of the esti- 
mate, were reduced by omitting from the proposed 
area of supply Dhanbad, which is a town just outside 
the coalfield, but which is the headquarters of the 
subdivision and an important railway centre. 

The Government of Behar and Orissa accepted the 
recommendations of the Committee. Mr. Williams 








rue Government of Argentina has ordered 
America 38,000 tons of galvanised steel sheets for a 


barrier against the imvasion of locusts. 
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| wis appointed Consulting Engineer for the under 

| taking, and was asked to draw up a detailed scheme 
from }on the lines of his previous project. 
| pleted in 19153. 
| before finally accepting it, 


This was com 
The Govermnent of Behar and Orissa, 
submitted it for general 
criticism to the late Sir Alexander Binnie, Past- 
President, Inst. C.E., who approved of it, subject to 
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WATERWORKS FOR THE JHARIA COALFIELD, INDIA 


MR. G. BRANSBY WILLIAMS, M. Inst. C.E., CALCUTTA, ENGINEER 
(For description see opposite page) 
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few alterations in the details. An Act was passed 
hrough the Behar and Orissa Legislative Council 
. the session of 1913-14 constituting a Water Board, 
nd giving the Board powers to carry out the works 
id levy the cess on tonnage and charges for water 
hat were necessary for the financing of the scheme. 
Vork was coramenced early in 1915, 

lhe scheme as sanctioned provided for a popula 
on of 200,000 persons with 12 gallons per head per 
lay. As the water is to be for domestic consumption 


niv, almost the whole of that consumed will be drawn 


to augment the supply it will be only necessary to 
lay a second line of pipes alongside the first. 

It eventually appeared, when the cénsus returns 
of 1921 were available, that the scare was unfounded, 
and that the increase in the population left a large 
margin below the estimated maximum, on the basis 
of which the scheme had been drawn up. On the 
other hand, the records of rainfall and run off show 
that although the mean annual rainfall is more than 
Mr. Williams’ estimate, and is over 60in., the quantity 
that can be relied on during the three driest years 
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FIG. 1 MAP SHOWING THE CATCHMENT AREA, 


through outside stand-posts and taps, and as there 
s no prospect of a water-carriage sewerage system, 
this appeared to be an ample provision. The position 
f the catchment area and site of the reservoir, the 
line of the aqueduct, and the main distribution 
pipes in the coalfields, will be seen from the general 
plan—Fig. 1. The direct catchment area of the 
lake is 2543 acres and a subsidiary catchment area 
of 522 acres has been tapped by a catchwater channel, 
making the total 3065 acres. Mr. Williams origin- 
ally estimated the mean annual rainfall at 59in., 
and the run off, collectable in the three driest con- 
ecutive years, 18in. On this calculation 
the yield would be 3,430,000 gallons per day from the 
catchment area included in the scheme. 

After the work had been in progress for some time a 
care arose as to the sufficiency of the supply. It 
was believed locally that the population of the coal- 
field had increased so much that the estimated 
inaximum population of 200,000 had already been 
exceeded. The question of increasing the 
capacity of the lake and extending the catchment 
area wae therefore considered. The construction of 
the dam had not proceeded so far that an alteration 
of its profile could not be made. As originally de- 
signed the inner face had a batter. By changing 
this to a vertical face it was found that the height 
could be increased by 4ft. without appreciably adding 
to the maximum pressure intensity—about 6} tons 
per square foot——and that the line of resultant pres- 
ures would still be well within the middle third of 
This change in the design was made and 
the capacity of the reservoir was increased thereby 
from 950,000,000 gallons to 1,150,000,000 gallons. 
At the same time it was arranged to tap a third 
catchment area of 1700 acres, lying immediately to 
the south-east of Paresnath Mountain, by a conduit 
which follows the contour of the hillside between 
the reservoir and the stream at Dalkhutta, where 
the latter emerges from the gorge through which it 
flows down from the mountains. The size of the 
main conduit was also increased, making its capacity | 
4,000,000 gallons per day. The pipes on the syphon | 
were left as originally designed, of a size to discharge | 
2,400,000 gallons per day. If it becomes desirable | 


basis of 


largely 


the dam. 


owam & 


THE PIPE LINE AND THE JHAKIA COALFIELD 


is less than his figure, being not more than l4in. 


The yield of the 3065 acres in the original scheme 
cannot, therefore, be put at more than 2,670,000 
gallons per day, which, when allowance is made 


for loss from evaporation from the reservoir, is barely 
sufficient. The extra 1700 acres in the Dalkhutta 
catchment area increases the yield by 1,480,000 
gallons per day, making the total 4,150,000 gallons. 
In order to utilise the whole of this volume, it would 
be necessary to construct a second impounding reser 
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DAM FROM THE WEST 


FIG. 2- GENERAL VIEW OF 
voir in the Dalkhutta valley to hold about 350,000,000 
gallons. As the scheme now stands, however, it is 
much more elastic than the original one and provides 
an ample reserve for future extension if required. 

The dam and headworks are illustrated on page 
722 and in the half-tone engravings-—Figs. ‘2, 3 and 4 


—the cross section of the dam being shown in the 
uprer drawing on psge 722. 
posed of the local gneiss, 
192 Ib. per 


The hearting is com- 
which has a weight of 
cubic foot, a crushing strength of 





about 


1100 tons per square foot and an absorption of 6.9 
per ewt. The face stone is Katras stone, a light 
coloured sandstone which has a weight of 158 th. 
per cubic foot, a crushing strength of 275 tons per 
square foot and an absorption of 2.4 per ewt. The 
whole of the masonry work is in a mortar composed 
of hydraulic lime, ade by burning and grinding 
kunkar in kilos at the works site and Damodar sand. 
The tensile strength eventually developed by this 
mortar is something over half that of Portand cement 
mortar containing the same proportion of sand. The 
face stone is rock faced block-in-course work. The 
joints in both the inner and outer faces were all raked 
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out to a depth of 2in. and caulked with cement 
mortar. The hearting masonry is composed of 
‘plums ”’ set in the mortar, Spalls were rammed 














FIG. 3-VIEW ALONG DAM FROM THE EAST 


as close together as possible without actually touch- 


ing each other into the spaces between the plums, 
after they had been filled in with mortar. 

A feature of the design is the curtain wall in front 
of the inner toe of the dam, which consists of a con- 
tinuous layer of bituminous sheeting surrounded by 
lime concrete. This has been carried down into 
the rock to a point below any joints or fissures, and 
is tied into the face stone of the dam just below 
ground level. The culvert, which took the discharge 
of the Rajdaha stream during the period of con- 
struction, is 12ft. diameter, and was made of six 
rings of Raneegunge pressed bricks. When the dam 
was sufficiently complete for the water in the reservoir 
to be allowed to rise, the culvert was closed by a 
bulkhead consisting of two walls of cement brick- 








FIG. 4 DOWNSTREAM FACE SHOWING DISCHARGE CULVERT 


work with cement concrete between. An 18in. cast 
iron washout pipe was built through the bulkhead 
and closed by a sluice valve fixed in the discharge 
culvert. 

In order to prevent any uplift, 
3in. diameter, were built into any place where there 
was any possiblity of there being a sealed spring. 
They were carried up to above the original ground 
level and made to discharge into a longitudinal 
drainage tunnel constructed in the centre of the 
dam. The form of construction adopted has provea 
very successful. The discharge into the drainage 
tunnel when the reservoir is full is about 17,000 
gallons per day. The lake was filled to within 3ft 
of top water level in the rains of 1923 and afterwards 
left until the rains of 1924. The amount of loss 
during that period was no more than that accounted 
for by evaporation alone. For all practical purposes 


stoneware pipes, 
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the dam may be said to be absolutely water-tight. 

The details of the valve tower will be seen in the 
lower drawing on page 722. The outlet is through a 
vertical stand-pipe in a central well, with branches 
at three different levels, 15ft. apart vertically. These 
branches terminate in three separate chambers, 
communicating with the reservoir through openings 
covered with fish screens. 

The overflow weir consists of fifteen openings, each 
25ft. wide between the piers of the road bridge over 
the dam. The discharge is over the downstream face 
of the dam into a tail-race, constructed of stones 
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water level of 17ft. The walls are made of red pressed 
Raneegunge bricks in cement mortar, backed by 
hydraulic lime concrete. The roof consists of flat 


e. . . . 
jack arches carried on reinforced concrete beams which 


rest on rows of brick arches spaced L5ft. 
Details of the reservoir are shown in Fig. 
addition to the main service reservoir, there 
some subsidiary service reservoirs. 
Godhor reservoir are shown in Fig. 6. This is cir- 
cular, built of reinforced brickwork, with a reinforced 
brick roof. Its capacity is 150,000 gallons. 

The construction of the main dam commenced in 
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FIG. 5—-THE TILATARD SERVICE RESERVOIR. 


sumular to those used for the facing of the dam. A 
battery of filters has been built, about 300ft. below the 
oe There are at present six filters, each 130ft. 
by 50ft., space being left for extgnsion if required. 
The filtered water passes through a secording chamber 
directly into the head of the conduit. 

Cross sections of the conduit are shown in the right- 
hand bottom corner of the upper drawing on page 722. 
It is built of brickwork in lime mortar, backed with 
concrete, the inner face being rendered with cement 
plaster. The original design is that shown in the 
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FIG. 6—-THE GODHOR 


upper view. It was proposed to cover the conduit 
with stone slabs, but owing to the supply of these 
running short, part of the work was constructed with 
a flat brick arch, as shown in the lower view. The 
area Of the cross section varies with the hydraulic 
gradient. 


2lin. cast iron pipes. There is a length of tunnel 
about half-mile long near Topchanchi village. 

The Tilatand service reservoir has a capacity of 
+.000,000 gallons. It is circular, with an inside 
diameter of 240ft., 


The last 8 miles of the aqueduct to the | 
service reservoir is in Syphon, consisting of a line of | 
| progress was steady, although continually hampered 


and a depth of water from top| 


1915. It had been intended by Mr. Williams that all 
the work at the reservoir should be carried on under 
the direct control of the Board’s Engineer, but the 
Board came to the conclusion that it would be better 
that it should be constructed by a contractor, and 
after a period of delay-—against the advice of its 
engineers—eventually let the contract to a Bengali 
contractor, who had had no previous experience of 
masonry on @ large scale. The result was disastrous, 
and, although the contractor did his best under very 
difficult cireumstances, it became more and 
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obvious that he would never be able to complete the 
works. 
in 1919. The method of direct administration was 
then reverted to, but in the meantime several years 
had been Jost, and only a small fraction of the work 
of the dam had been completed in April, 1919, when 
the contractor handed over the works. Thereafter, 


by shortage of labour, and also by difficulties in 


| obtaining materials, in the period following the war. 


The unskilled labour had to be all cbtained locally. 
The supply of it was a very variable quantity, depend- 


Details of the | 


more | 


His contract was finally terminated early | 


ing on the season of the year, but never sufficient fo, 
really rapid progress. 

The reservoir was finally filled on July 24th, 1924, 
by a heavy rainstorm, during which 3.75in. fell 
most of it in about four hours. This precipitatio: 
not only filled the reservoir from 9in. below to), 
| water level, but caused a discharge which reached 
maximum of 50,000 cubic feet per minute to pass ove, 
the escape weir. A supply of water has been give: 
in part of the coalfields since June 17th last, but uy 
to the present only a portion of the distribution system, 
has been Jaid. The remainder is being pushed on wit} 
and water will be available in the whole of the area « 
supply at the end of another twelve or fifteen month 

The cost of the whole of the works will be abou 
| Rs. 7,000,000, which is more than double the amoun 
| of the original estimate. The chief reason for th: 
excess is that common to all schemes prepared befor: 
; the war -the great rise in the cost of labour an 
brs ials since the estimate was prepared. Mr 

. R. Taylor, M. Inst. CLE., was engineer in charge o 
oe construction until 1921, when he was appointe:| 
Sanitary Engineer to the Government of Behar an 
Orissa, and Mr. J. S. Jackson, Assoc, M, Inst. CE 
| sueceeded him. Mr. G. Bransby Williams has been 
Consulting Engineér to the Board during the whol 
period of construction. Mr. E. 8. Hoernle, L-C.5., i 
| the chairman of the Board, a post he has held for th 
| past five years. 








SIXTY YEARS AGO. 


Our issue of December 23rd, 1864, recalls a lamentable 
accident which occurred on the South-Eastern Railway 
in the tunnel between Chariton and Blackheath. In 
1857, it may be mentioned, a bad disaster had occurred on 
the same company's system a mile or so distant, namely, 
at Lewisham, the effect of which was to involve the com 
pany in an expenditure of £27,067 to meet claims for 
compensation. The Blackheath accident occurred on 
December léth, 1864. A ballast train, weighing 120 tons, 
left Charlton in the afternoon on the up line and struggled 
through two-thirds of the tunnel between Chariton and 
Blackheath, when it came to a standstill from lack of 
adhesion. ‘Ten minutes or so afterwards an expres« 
passenger up train also entered the tunnel, and crashed 
into the rear of the ballast train. The casualties were not 
recorded in our issue, but they were apparently severe 
The tunnel has a length of 1688 yards, and has a maximmun 
rising gradient of about | in 150 against up trains. Even 
at that date it was notorious for its dampness, and the 
poor foothold which its greasy rails afforded locomotives 
passing through it. From the evidence at the inquest, it 
would appear that the ballast train had been held up at 
Charlton for about a quarter of an hour. Had it not been 
delayed, it would probably, it was said, have possessed 
sufficient impetus to carry it through the tunnel. This 
delay was therefore regarded as a remote cause of the 
accident. As the tunnel formed a section of the signalling 
system, and as the rules prohibited two trains being on 
the same section at the same time, some failure on the 
part of the signals or of the signalman was indicated as 
@ more direct cause. But the chief circumstance leading 
to the disaster was, in our eyes, the failure of the engine 
to secure sufficient adhesion on the rails. This subject 
had been dealt with fully in immediately preceding issues 
of this journal, and the disaster was regarded by us as a 
| lamentable comment on our articles. We called attention 
to the fact that, according to the fireman's evidence, he 
| had to descend from the footplate when the engine was 
crawling through the tunnel and kick ballast along the 
rails in order to make the wheels bite. We held up to scorn 
the “‘ miserable little boxes "’ then commonly employed 
for holding sand on locomotives, and strongly urged the 
| adoption of an efficient system of sanding. By the proper 
| and legitimate use of sand any amount of adhesion which 
an ordinary engine could utilise could, we stated, be 
| secured, no matter in what state the rails might be. The 
Blackheath Tunnel is to-day as gloomy as, and scarceiy 
| drier than, it was sixty years ago. Fortunately, our sand- 
ing and signalling arrangements have been so unproved as 
to prevent any great likelihood of « similar mishap 
oceurring. 











A COMMITTEE, presided over by Mr. A. F. Round, signal 
engineer to the Southern area, London and North-Eastern 
Railway, recently reported to the Institution of Railway 
Signal Engineers on the question of three-position sig 
nalling. For those of our readers to whom this method is 
novel, we would say that the idea is of American origin, 
having been imtroduced there about 1906. It is now 
employed in this country on the Keadby deviation, Ealing 
end Shepherd's Bush, Marylebone-Wembley, and on the 
| Metropolitan, together with to quite an extent in Victoria, 
New South Wales, and New Zealand. Both semaphores 
and light signals are used, and the first recommendation 
of the committee is that the scheme should be spoken of 
as three-aspect, and not three-position. The basic prin- 
ciple is that the normal aspect, with a red light, indicates 
stop; that the second aspect, with a yellow light, means 
“caution”’; and that the third aspect, with a green 
light, intimates “ clear.’’ Thus, the indication given by 
an upper stop arm at “ clear ” and a lower distant arm in 
the “on” position, would be served by one arm or one 
light in the second aspect, or were the distant “ off” 
by the third aspect, “ clear.” Distant signals on posts by 
themselves and not under stop arms would normally be 
in the second aspect. The main trouble with three-aspect 
signalling has been that a driver seeing a “ caution "’ 
aspect, might not have sufficient braking distance in which 
to pull up before reaching the next signal. The committee 
recommends therefore a fourth aspect, “attention: run 
at medium speed,” to be served by two yellow lights. One 
yellow light would be placed where there was the full braking 
distance. The report suggests that day colour light signals 
are satisfactory, and recommends that all three-aspect 
signals be of that type. 
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Railway Matters. 


‘Tar recent death of Mr. August Belmont, who financed 

the Interborough Rapid Transit Company, which works 
the New York Subway, reminds us that that railway was 
opened just twenty years ago. It was put into public 
ervice on October 27th, 1904, and some figures recently 
published show that in the first year the number of 
nemnengees carried was 116,000,000, and the car mileage 
29,471,154; last year these two figures were 715,000,000 
and 124,025,653 respectively. 

Sunce the Cunard steamers, on their eastwards voyage» 
began, on September 15th, to call at Plymouth before 
proceeding to Cherbourg and thence to Southampton, 
some remarkable runs have been made by the Great 
Western from Plymouth. On the evening of the 8th a 
new record was achieved by the special conveying pas- 
~cngers from the Mauretania, the trai arri at Padding- 
ton 17 min. under schedule time. The 22% miles were 
covered in 233 min. with a train weighing 350 tons. 

Tua? locomotives formerly belonging to the Grea’ 
Northern and Great Central Railways now have the short- 
cned funnels that characterised the North British engines 
aay, perhaps, call for an explanation. The change has 
been made in order that the y run almost any- 
where on the London and North Meckoeee rae eer Sam 4 
uust conform to the limited structure 
british system. This limits the height in vase centre to a 
l\lin., a8 compared with 13ft. 9in. on the Great Northern 
ind North-Eastern, and 13ft. 5in. on the Great Central. 


Since Sir William Joynson-Hicks’ speech at the opening 
of the City Reilway there have been several suggestions 
from correspcnients in The Times as to where new tubes 
would’ be serviceable. Among them is @ proposed line 
from Hyde Park Corner to Victoria. Whilst it may be 
rue that many need to make this journey, it has to be 
‘uembered that it is the long distance fares that pay, and 
‘hat little profit would come to a tube where the corres- 

onding omnibus fare is one penny. A tube to connect 
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Notes and Memoranda. 





Tse High Commissioner in London for the Common- 
wealth of Australia reports that the Sea Carriage of Goods 
Act recently passed by the Australian Federal Parlia- 
ment, embodying the Hague Rules relating to Bills of 
Lading, will come into operation on January Ist, 1925. 


THe Postmaster-General has given authority to the 
Mersey Docks and Harbour Board for radio-telephonic 
communication to be used between the Crosby lightship 
and the Li | dock offices on the general conditions 
applicable to the Bar and Formby lightships for com- 
mercial and life-saving purposes, pending the granting of 
the necessary licence. All three Mersey lightships—the 
Bar, Formby and Crosby—are now in radio-telephonic 
communication with the Dock Board offices. 


Ir was stated in evidence before the Royal 
sion on Mining Subsidénee that the damage done in North 

Staffordshire in the last thirty years was £135,000, 
senting about one-sixth of a @ ton of output. Mr. 
F. A. Cowley, élerk of Northwich Salt Com 
Board, stated that in the past twenty-seven years the 
number of claims for compensation by property owners 
im that area was 3305. The total sums claimed were 
£198,688, the amount allowed by the board being £82, 754, 


Aw interesting experiment is at present being carried 
out at the Christehurch (N.Z.) Botanic Gardens by Mr. 
James Y . with a set of electric lamps i 
propagating with a view to forcing t 
a number of annuals. ee ee eee 
additional light daily, and by way of comparison, similar 
plants are being grown under normal conditions. Acecord- 
ing to the Industrial Australian and Mining Standard, 
those grown beneath the electric light made, on an average, 
a 25 per cent. greater growth than the others. 


Ht 
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in combating the effects of carbon monoxide gas poisoning. 
As soon a; the acute want of oxygen is relieved by inhaling 





the northern termini with Victoria is a second suggestion 
but this is another unprofitable scheme seeing that all | 
the stations served by the northern lines are connected | 
by tube to Charing Cross, whence there is ready com 
munication with Victoria 


(He accident returns for the year 1923 for the railways | 
of the United States are the best yet recorded. Fifty- 
four passengers were killed in train accidents as compared 
with 106 in 1922, and 181 im 1913, and 275 servants as 
against 253 in 1922 and 569 in 1913. The servants killed 
in “movement " accidents numbered 1288 in 1923, as 
compared with 988 in 1922, 901 in 1921, and 1685 in 1920. 
Chese figures correspond, we believe, with the volume of 
traffic, ¢.e., the greater the traffic the greater the number of 
accidents. There yet remains one scandal connected with 
\meriean railway accidents, and that is the number of 
trespassers who are killed or hurt. Those killed in 1923, 
1922, 1921 and 1920 numbered 2727, 2383, 2432 and 2118, 
and those injured 2962, 2786, 2930 and 2291 respectively. 
The blame for this lies less with the railway companies 
than with the police. The latter are either ‘powerless or 
indifferent. 


Tue railway statistics for the month of September, pre- 
pared by the Ministry of Transport, have just been issued 
as a Stationery Office publication. They show that 
6,014,079 more passengers were carried at reduced fares 
than in September, 1923, but 1,358,887 fewer at full fares. 
lhe result was an increase of 4.4 per cent. in the number of 
passenger journeys, and, what is more gratifying, an 
wwivance of 8.1 per cent. in the receipts. Moreover, 
were carried and earned with an increase of 7.4 per cent. 
in the passenger train mileage. The freight traffic figures 
also are satisfactory. Despite a decrease in coal, coke 
and patent fuel of 804,857 tons, there was an increase of 
237,520 tons, or 0.8 per cent. in freight traffic generally, 
and receipts were up by 7.5 per cent., with an increase of 
».2 per cent. in freight train mileage. Ton-mileage was 
1.3 per cent. higher, but the average train load decreased 
from 1334 tons to 123} tons and the net ton miles per 
engine hour from 460} to 451. 


Tue demands for higher wages and better conditions 
for men in all grades submitted by the National Union 
of Railwaymen have now been placed in the hands of the 
railway companies, and presumably will be the subject of 
many discussions in the New Year. A railway authority 
has estimated the increased cost at 30 million pounds a 
year, but a trade union official says that this is much too 
high a figure. The Labour Correspondent of the Man- 
hester Guardian, in a recent issue, reproduced some 
y useful figures which were got out in May last in order 
help the Miners’ Federation to show that miners were 
worse off than other grades. These figures indicated that 
most railwaymen were from about 100 to about 200 per 
cent. better off in 1924 than in 1914. It must not be 
forgotten that under the Railways Act, 1921, the com- 
panies are entitled to a guaranteed return, and that rates 
snd fares have, as a general principle, to be fixed to 
ensure it, 

Tar formation of the Great Southern (Ireland) Railway 
Company as an amalgamation of all the railways, except 
the Dubin and South-Eastern, wholly in the Irish Free 
State, was mentioned in this cohumn on November 28th, 
and on September 5th and October 10th we explained 
why the Dublin and South-Eastern was-excluded. When 
‘he Railway Tribunal met on the 8th inst. to confirm the 
lirst-named amalgamation, it was antiounced that terms 
had been agreed with the Dublin and South-Eastern, 
whereby the subsidy of £20,000 a year hitherto paid by 
the London, Midland and Scottish would be continued to 
the new larger company, conditionally on Mr. H. G. 
Burgess being made a director. Mr. Brown, K.C., for the 

Great Southern Company, said the agreement with the 
London, Midland and Scottish was one which gave immense 
benefits to the amalgamated company, which were not 
'o be measured by £15,000 or £20,000 a year, which was the 
money value of the division of rates. The agreement was 
not to be measured by what they got out of it in money, 
but by the cordial co-operation between the ted 
company and the great company on the other side which 
controlled the traffic of every port but one on the west 


| With this addition the oxygen is far more effective. 





coast of England. The amalgamation was agreed to, 





pure oxygen, the breathing at once diminishes greatly, 
and, as a consequence, the carbon monoxide is not got 
rid of much faster than if air were breathed. In order to 
remedy this defect, and expedite to the maximum extent 
the expulsion of carbon monoxide, about 5 per cent. of 
carbon dixoide is added to the oxygen used for treatment. 
Very 
large quantities of it are breathed, since the breathing is 
greatly stimulated; and the carbon monoxide is con- 
sequently expelled far more rapidly than when either pure 
oxygen or air is used. 


SEVERAL examples may be cited, states the Electrical 
World, where the victim of electric shock has been re- 
suscitated immediately after the shock and yet has died 
later because ordinary precautions were not observed. 
For example, the placmg of the victim on his back whe an 
te sometimes leads to death, even after the 


of the ambulance and the 
cause the tongue to fall and prevent breathing, or 
the cessation of the resuscitation process may permit a 
relapse into coma. Every precaution should be used to 
continue the mechanical process of resuscitation to its 
final stages, for, like cranking an automobile, it frequently 
requires several starts to ensuré the smooth and continued 
= tions of the human engine. In safety work of this 
my ge be nd-lapse ~ - be  geror pales until the 
ient has f recovered, and good work done 
[nmmediately ‘after after an accident should be continued = 
there is no possible chance of a relapse. 

Accorpine to the Electrical Review, the question of 
using electric omnibuses in Sweden ‘was raised by Mr. 
Wendt at the annual conference of the Swedish Tramway 
Association. It was pointed out that proposals had been 
brought forward on many occasions with regard ‘to =~ 
employment of electric omnibuses quipped with d 
batteries, but they had not led—at least in Sweden—to any 
positive results on account of the great weight of the cells 
and their relatively low capacity. The question would 
therefore have to remain in abeyance until the problem 
of producing light accumulators had been solved. On the 
other hand, the introduction of trolley omnibuses, he said, 
had, or would, come. According to a graphic table, pre- 
sented by the author, which compares petrol or oil-driven 
omnibuses and electric trolley omnibuses, if the price of 
petrol as motive fuel was taken at 20 ore per litre and 
that of electrical energy at 8 ore per kilowatt-hour, it 
would be more economical to use petrol motor vehicles 
than electric trolley omnibuses for a twenty minutes’ 
service. If the service were increased to one of fifteen 
minutes, the question of economy of the two systems was 
doubtful, but in the case of a more frequent service of, 
say, five or ten minutes, it was decidedly more advan- 
tageous to employ electric trolley omnibuses. 





Art the informal meeting of the Institution of Electrical 
Engineers, held on Monday, December 15th, Mr. F. Pooley 
was in the chair, and Mr. F. C. Raphael opened a.dis- 
cusmon on “ The New Wiring Regulations.”’ A discussion 
of considerable importance was maintained until alate 
hour, and the chairman ex the possibility that 
another evening might be allocated to the subject later in 
the session. The objections in the main boiled down to 
very little indeed, and chi arose from a desire not to 
increase further the cost of installation. It was shown, 
however, that expert estimators calculated the increased 
costs of installations at very small percentages. After 
reviewing the origin and intention of the wiring regula- 
tions, Mr. Raphael criticised many of their stipulations, 
but his chief concern seemed to be for the status of exist- 
ing installations now in service, which did* not conform 
to the new regulations and which obviously cou'd not be 

d i. Thed ion made it clear that the regula- 
tions do not proscribe existing work, nor can they be 
enforced for future installations, but must be regarded as 
a standard specification for a first-class job according to 
the lights of 1924. Mr. Li. B. Atkinson said al! rules must 
contain a large element of compromise, and no member of 
the Committee would dispute some of the rules could 
be amended, but he had no use for the school of thought 
which wished to be without rules and felt any installation 








Miscellanea. 





Tue River Wear Commissioners have decided to con- 
struct railway sidings on the new Barracks site, adjoining 
the Sunderland docks. 


A sTArT has been made on the alterations to the Bir- 
mingham Post Office, necessary for the accommodation of 
the automatic telephone system. 


Tees shipbuilders record the biggest output of new 
tonnage since 1919. Compared with thirty new ships and 
a tonnage of 75,570 last year, they have this year built 
seventy-two new ships, of 185,182 tons gross. 


A note in the Birmingham Post states that a new appa- 
ratus for catching the grit discharged from the chimneys of 
the Nechells power-house is being installed, No par 
tieulars of its construction —— but it is hoped to have 
it working towards the end of January. 


Tue Gateshead Council has the report of the 

Newcastlé and Gateshead Joint Bridge Committee, re 

the acceptance of the tender of Dorman. 

Long and Co., for the erection of the new bridge between 
Newcastle and Gateshead, at a cost of £571,225 Is. 8d. 


Tue Victoria Railways 8 ing Committee has under 
consideration the of the Railways Department 
to remove from present sites the way and works 
branch, ironworks, wood-working shop, and girder reclama 
tion t, to a new site at Spotswood. The expenditure 
entailed is estimated at £200,000. 


AccorpINnG to the Jronmonger, the biggest iron water- 
wheel in the United Kingdom, which has been used since 
1847 to drive the woollen mills of G. Lawton and Sons, 
at Diggle, near Oldham, is now being dismantled, to be 
replaced by a turbine. The wheel is 64ft. Sin. in diameter, 
7ft. wide, and yields 140 horse-power. 


ANOTHER extensive programme of new works and 
various waterfront i has been planned by the 
Auckland (New Zealand) Harbour Board. The estimated 
cost of these, distributed over several years, is £750,000. 
The main purpose of the necessary Empowering Bill, which 
has been passed by Parliament, is to authorise the Board 
to raise a loan of £1,000,000. 


Tue contract for the supply of power-signalling appa 
ratus required in connection with the enlargement of the 
Central Argentine Railway Company's terminal station 
and yard at Retiro, Buenos Aires, and the rearrangement 
of the tracks up to and including Maldonado Junction, hax 
been awarded to the British Power Railway Signalling 
Company, Limited, of Slough and Westminster. 


Tue Special Commission appointed some time ago to 
consider the question of the clactrification of the rai)ways 
in the Belgian Congo has now presented a report, in which 
it is recommended that, having regard to the fact that the 
work of surveying the water power resources of the Lower 
Congo, which has been in hand since 1910, is now com- 
pleted, the first 56 miles of the Congo Railway should be 
electrified. It is also that a com- 
pany be fornied to establish hydro-electric plant to utilise 
the water power of the Lower Congo. 


Tue Ontario Municipal Electric Association has con- 
demned the delay of the Dominion Government in approv- 
ing the plans of the Ontario Hydro-Electrie Commission 
for power development at Morrisburg, on the St. Lawrence 
River. It also condemns the’ proposal of the Canadian 
Waterways Association that St. Lawrence power 
should be Bovclaped by the Federal Government. The 
Hydro-Electric Commission offers to spend 40 million 
dollars (£8,000,000), half the amount required for building 
the dam at Morrisburg, on condition that the other half 
shall be furnished by the State of New York or private 
poyer companies. 

“Te coal output for the week ending December 6th 
was, according to the Board of Trade Journal, 5,336,300 
tons, against 5,303,400 tons in the previous week and 
5,728,800 tons the corresponding week last year, while 
the wage earners employed numbered 1,136,500, compared 
with 1,137,200 the week previous. The principal increase 
(42,000 tons) was in Scotland, but there was a decrease of 
12,000 in Northumberland, the output in other district« 
varying comparatively slightly. The Yorkshire figures 
rose from 972,800 to 981,900, while those for Derby, 
Nottingham and Leicester fell from 671,900 to 668,300 
tons. 


Ir was reported at a recent meeting of the Torquay 
Corporation that the output of the electrical generating 
station at Newton Abbot continues to increase rapidly, 
and that application is to be made to the Electricity Com- 
missioners for consent to extend the station. Mr. Woods, 
the electrical engineer, has been asked to act as consulting 
engineer in connection with the extension and installa 
tion of additional plant. The Stoneycombe Lime and 
Stone Company has signified its willingness to take a 
supply of electricity, and it was recommended that the 
necessary arrangements be made, subject to an agree 
ment being entered into. It was mentioned that the 
company would take a day load, and would consume 
250,000 kilowatts a year, to supply which it would be 
necessary to lay an extra-high-pressure main from King~ 
kerswell. 

Importations of coal into Argentina in 1923 were 
2,220,109 metric tons, compared with 4,046,278 tons in 
1913. During the first eight months of 1924 imports of 
British coal at Buenos Aires and La Plata amounted to 
1,211,473 tons and at other ports to 760,869 tons, or a 
total of 1,972,342 tons, showing an increase of 388,61 
tons over the corresponding period of 1923. American 
coals imported totalled 162,388 tons during the 1924 an<| 
107,358 tons during the 1923 Increased import~ 
during the current year are due to lower ruling prices. 
which have influenced.consumers of fuel oil to use coal. 
During 19244 hey of 4085 tons of South African coal 
was delivered, but it does not appear to have been favour 
received. A cargo of German coal has also arrived, 
itis thought that in the near future German coal may 
compete with British in the River Plate. The principal 
receivers of American coal are meat-freezing works at 





should pass if it did its job. 





La Plata, 
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SEWAGE DISPOSAL PLANT AT HANL 
HARTLEY, SONS AND CO., STOKE-ON-TRENT, ENGINEERS 


(Por description see page 731) 


. 1-128. BALANCED-ARM WATER - WHEEL-DRIVEN CIRCULAR SEWAGE DISTRIBUTOR 
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WATER - WHEEL FOR DRIVING SEWAGE DISTRIBUTOR 


FIG. 3—BALANCED RECTANGULAR SEWAGE DISTRIBUTORS DRIVEN BY FIXED WATER ~- WHEEL 











26, 1924 


Dec. 


THE ENGINEER 





727 











AGENTS ABROAD FOR THE GALE OF 


Che Engineer 


BUENOS AIRES.—Mrrogett's Boo Stor, 576, Cangallo. 

CHINA.—Ketty ayp Wass, Limited, Shanghai and Hong 
Kong. 

/GYPT.—Camo Express Acsnoy, neer Shepheard’s Hotel, 
Cairo. 

- RANCE.—Borveau AND Curvitiet, Rue de la Banque, Paris. 
Cuaretor anv Cre., 136, Bid. St. Germain, Paris. 
BELGIUM.—W. H. Surrs anv Son, ak Rue du Marché-eux- 

Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 
eel I. Compripes anp Co., Bombay; TSACKER 4ND 
Limited, Bombay; Tsacker, bem anv Co., 
parley 
ITALY.—Macuiom1 axp Stan, 307, Corso, Rome; Frater 
Treves, Corso Umbarto 1 174, Rome; FrarTersi 
Bocca, Reme ; Unaico Hort, Milan. 
JAPAN.—Marvuzen Co,, Tokyo and Yokohama. 
4FRICA.—Ws. Dawson anp Sons, Limited, 7, Sea-street 
(Box # 


9), Capetown. 
Cc. Jura awp Co., Johannesburg, East London, and 
Grahamstown. 
AU —— —Gornpox amp Goros, Limited, Melbourne, 
, Brisbane, and Perth, &c. 
nee anp Motiey, M 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawsox, Wa., anp Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpow anp Gorcs, siped, 182, Bay-street, Toronto. 
Mowrreat News Co., 386-388, St. James-street, Montreal. 
‘Torowto News Co., 42, Yonge-street, Toronto. 

CEYLON.—Wwuavyartna anp Co., Colombo. 

JAMAICA.—Epvcationat Surrny Co., Kingston, 

NEW ZEALAND.—Gorpow anp Goron, Limited, Wellington 
and Christchurch; Urron anp Co., Auckland; J. 
Wrisow Crate anv Co., Napier. 

STR — SETTLEMENTS.—Ketty ann Watss, Limited, 

Singapore. 

UNITED STATES OF AMERICA.—IvreryatTional News 
Co., 83 and 85, Duane-street, New York ; Sussczrr- 
tion News Co., Chicago. 
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Editorial Announcement. 





THE RAILWAY CENTENARY, 1825-1925. 


In preparation for the Railway Centenary, which will 
be celebrated in the coming year, a new history of the steam 
jocomotive in Great Britain will appear in serial form 
in the pages of THe ENGINEER, beginning on January 
2nd, 1925. It has been written by Mr. E. L. Ahrons, 
and as all recent researches have been carefully scru- 
tinised, it may be safely described as the most accurate 
history of locomotives which has ever been compiled. 
It will, of course, be fully illustrated, and it is unneces- 
sary to say to readers of Tae ENGINEER who are well 
acquainted with Mr. Ahrons’ work, that it will be as 
interesting as accurate, 
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Fibre in Metals. 


In a paper recently read to the Royal Aeronau- 
nautical Society, Colonel Belaiew puts forward the 
view that in order to improve our metals, whether 
steels or light alloys, we should endeavour to pro- 
duce in them a fibrous structure more or less 
resembling that of wood, and he cites in support 
of his view the results attained by ancient oriental 
smiths in the production of “‘ damascened ”’ steel 
swords and.armour. He tells us how it was cus- 
tomary to judge of the value of a piece of steel for 
such purposes by the character of the “ watering ”’ 
or damascening developed upon its surface by the 
attack of vegetable acids—a kind of macro- 
etching. He speaks of the original dendrites which 
are formed when steel first solidifies, and how, by 
skilful forging, they are “‘ woven into an inex- 
tricable maze of fibres.’’ Put forward by a metal- 
lurgist worthy of serious attention, this theory 
deserves to be carefully considered and analysed ; 
if it is based upon a true appreciation of the mean- 
ing and value of ‘ fibre ’’ in metals, it should shape 
our efforts in a very definite direction ; if, ori the 
other hand, it is based on a misconception it should 
be cleared away before time and money is wasted 
upon attempts to produce the fibrous condition. 
The conception of a fibrous structure as one 
having particular strength is clearly based upon an 
analogy with such materials as wood and textiles. 
In them, strength is almost entirely concentrated in 
the longitudinal cohesion of the fibres themselves, 
the transverse attachment of one fibre to another 
being extremely weak, except where, as in a fabric, 
interlacing fibres are provided to afford strength 
‘across the grain.” Now there can be no doubt 
that the fibres of wood are, for their weight, very 





world which is likely to be of interest to engineers. 





'! mysterious strength or virtue about a 








desirable that this strength should be fully avail- 
able—if possible—in all directions. But it must 
be pointed out at once that there is no sort. of 


* fibre ”’ 
as such; it is merely an elongated structure in 
which the full cohesive strength of the material ix 
developed, and it appears as a fibre mainly because 
its longitudinal strength is so much greater than 
the adhesion between adjacent fibres. Lf it were 
possible to obtain a material like wood in which the 
full cohesive strength of the fibre were also de- 
veloped transversely, the material would undeni- 
ably be enormously stronger, but—and this is the 
main point—it would no longer be a fibrous 
substance, but a completely homogenous one, 
Actually, in using timber, we have to reckon upon 
the lateral weakness and for some purposes have 
learnt to overcome it by supplying layers of trans- 
verse fibres—as in the well-known plywood., If 
the fibres could be intimately, interlaced,.a still 
better result would be obtained, but even then 
would fall far short of the homogeneous non-fibrous 
material of uniform strength and texture in all 
directions. In wood, we are not able to produce 
such a structure, since the fibres are the inherent 
result of natural growth. Wood with twisted or 
irregular grain is not a desirable thing, since the 
inter-fibre weakness is apt, to make itself felt. in 
undesired places. With this view—and we believe 
it is the rational one—-ot the nature and function of 
natural fibre, we may consider the nature of fibre 
in metals. The most familiar example is the 
“fibre ’’ of wrought iron, which is so clearly de- 
veloped by macro-etching, micro-structure or 
fracture. It is clearly due to the fact that we have 
here a material which contains a relatively large 
amount of foreign matter—cinder or slag—which 
is drawn out into threads and sheets, and serves 
to separate the iron into longitudinal bars or rods, 
giving the fibrous texture. Within the “ fibres ”’ 
themselves we have a structure of crystals of iron 
or “‘ ferrite,’’ which is often very pure, ductile and 
tough, but within this fibre there is no special 
longitudinal strength. Between the fibres, on the 
other hand, there is great lateral weakness and 
even from the point of view of direct longitudinal 
tensile strength the cinder enclosures are a definite 
though not very great disadvantage—if they were 
replaced by iron, the bar would he stronger both 
longitudinally and still more so transversely. The 
only remaining question, then, is whether the 
separation of the iron into bands by intervening 
layers of weak and brittle material can in any cir- 
cumstances be an advantage. One claim sometimes 
made is that the cinder bands serve to stop the 
propagation of a crack, whether due to shock or 
fatigue, but we believe that this claim has never 
been established. Their unyielding nature may at 
times afford some little support to the soft adjacent 
ferrite, but they are too weak and brittle to be 
really effective. Oaly when the material is stressed 
in such a way as to shear the “ fibres ’’ past each 
other do these cinder bands play an important 
part ; they are so weak that they allow of shearing 
movement between the fibres, and the bar acts 
more like a bundle of plates or rods than as single 
pieces of metal. This structure gives, for ex- 
ample, remarkably high values under a notched-bar 
impact test, but the same effect could be obtained 
with much greater certainty and regularity by 
deliberately using a bundle of plates or lamin, 
as we do in our laminated springs. The inevitable 
inference, in fact, seems to be that the “ fibrous ”’ 
structure carries with it no increased longitudinal 
strength, but a greatly decreased transverse 
strength. There is a similar kind of fibre which is 
frequently met in steel in which non-metallic 
enclosures are abundant, and the deleterious 
effects of this kind of “ fibre” are well known. In 
justice to Colonel Belaiew, however, it must be 

said that this is not, perhaps, the kind of fibre he 

has in mind, although much of the macro-etching 
effect he describes must be due to the distribution 
of non-metallic impurities, particularly in ancient 

steel, which is often full of such bodies. It 
suggested in the paper to which we have referred 
that the “‘ fibre ’’ is in reality caused by the elonga- 
tion and bending into threads and Bands of the 
original dendrites formed when the steel solidifies. 
To a large extent, this is true in steels containing 
considerable amounts of phosphorus or even of 
manganese, but the non-metallic enclosures always 

follow the same distribution, and it is difficult to 
disentangle the two effects. The dendrites them- 


is 


selves, however, cannot be regarded as structures 
having any special strength or toughness. They 
are, when first formed, simply the cores of the 
original crystals, themselves consisting of the purest 





and it is for some purposes eminently 


strong, 


steel, their peripheral regions containing material 
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richer in impurities or alloying elements. But they 
do not persist as crystals since at the transforma- 
tion points the iron entirely re-arranges its struc- 
ture; all that persists is the distribution of some 
of the impurities, such as phosphorus, which cannot 
readily distribute themselves by diffusion. Apart 
from enclosures, therefore, the “ fibre’’ merely 
represents the distribution of impurities derived 
from micro-segregation in the ingot. It is difficult 
to conceive that such fibres have any special 
longitudinal strength higher than that of homo- 
geheous metal while they certainly entail trans- 
verse weakness. 

If this view be correct and existing metal- 
lurgical knowledge seems to us to establish it 
quite definitely, then Colonel Belaiew's contention 
is misleading. It is true that if we cannot avoid 
the formation of a fibrous structure—‘.e., if planes 
or surfaces of relative weakness unavoidably exist 
in our metals—it is highly important to secure 
that they shall be distrjbuted so as to be least in- 
jurious, and this, we take it, is what the ancient 
smiths brought about in the damascened blade. 
It is quite another matter, however, to suggest 
that “fibre” in itself is in any way desirable, 
or, indeed, anything but a detriment to the metal. 
The problem for our metallurgists, indeed, should 
be that of eliminating all sources of weakness, 
whether in dendrites or fibres, as completely as 
possible. The elimination of non-metallic enclo- 
sures is already a well-understood aim, and the 
elimination of dendritic micro-segregation, either 
by the removal of the impurities that give rise to 
it or by subsequent thermal and mechanical treat- 
ment which shall facilitate diffusion and render 
the metal as homogeneous as possible, is a much 
more difficult task. It is one, however, which we 
hope our metallurgists will attack in the future, 
rather than that of the production of fibres, not 
stronger in themselves, but weaker in the mutual 
cohesion, however well distributed. 


The Railways of New South Wales. 


On the whole, State-owned railways are a 
mistake. The lack of competition leads to ineffi- 
ciency ; the deeper pocket of the State causes 
extravagance ; a want of funds for development 
is always a sequel to the necessity of keeping taxes 
low ; the desirability of getting a profit from the 
railways causes high rates and fares ; the wish to 
secure or to retain the labour vote results in un- 
justified concessions to railway servants; and, 
whilst with company administration, the man with 
a big traffic may get concessions, it is, with a State 
railway, often the man with the political pull—with 
no traffic to give as compensation—-who gets prefer- 
ential treatment. It is true that not all these 
conditions are to be found on every State-owned 
railway; in fact, many such are well adminis- 
tered concerns. We have, for instance, in the 
past more than once spoken with appreciation of 
the railways of South Africa, and, within the last 
ten days or so the receipt of the annual report for 
1923-24 of the Victorian Government Railways has 
furnished us with another example. The ratio of 
working expenses to receipts in Victoria was only 
72.87. That was not, moreover, achieved by 
starving the line, as the expenditure for 1923-24 
was nearly one million pounds more than in 
1920-21, whilst one and a half millions more were 
earned. In no respect can the standard of operat- 
ing efficiency be better measured than in the 
punctuality of the trains. In Victoria, during the 
past year, 83.21 per cent. of the passenger trains 
and 81.49 per cent. of the mixed—passenger and 
goods combined—trains were punctual, and 87.59 
per cent. of the suburban electric trains. The last 
figure was not as good as the excellent 93.08 per 
cent. of 1922-23, because, it is explained, engi- 
neering works in Melbourne yard necessitated 
speed restrictions for the greater part of the past 
year. The number of passengers carried by elec- 
tric trains was 158} millions—to appreciate the 
value of this record we would say that our Metro- 
politan District Railway carried 127 millions— 
which was an increase of 63.4 per cent. above the 
total of the last steam-train year (1917-18.) The 
automatic signalling installation in the Melbourne 
area is one that is not excelled by any other in the 
world, and on many sections trains may follow at 
intervals of two minutes, and on all other parts 
the headway is three minutes. What has struck 
us also as commendable and an adjustment that 
has not been made on any English railway that 
has substituted electric traction for steam opera- 
tion, is that capital was credited last year with 
£50,000 for locomotives displaced by electrification. 


Wales that we are at the moment chiefly concerned. 
Because of discussions. in the. Legislative Assembly 
upon railway administration generally, including 
the re-appointment or otherwise of the present 
Railway Commissioners, Sir Sam Fay and Sir 
Vincent Raven were appointed as a Royal Com- 
mission to inquire fully into the finance, manage- 
ment, equipment and general working of those 
railways. The report of these engineers was dated 
October 3rd, and a copy of it, sent by the 
Chief Commissioner of Railways, recently reached 
us by the Australian mail. We would at once 
say that the document is an absolute and com- 
plete vindication of the administration. It is 
also very important to note that it is observed that 
there was “no evidence that public policy which 
decreed that railways in New South Wales should be 
State-owned and managed is likely to change.”’ 
The ratio of working expenditure to receipts is 
only 69.87—hbetter than the Victorian figure given 
above—and in 1922-23 the net earnings were 
equivalent to 5.22 per cent. profit on the capital, 
and last year they were 5.13 per cent. The New 
South Wales Railway Administration—like the 
Railway Board in India—has been crippled by the 
Railway Budget being part of that for the State, 
and consequently, to quote Mr. Fraser, the Chief 
Railway Commissioner, the estimates of the railway 
officers as to the amount of money required “ have 
generally been greater than the amounts which 
the Government has been able to provide, and 
expenditure in both connections—-capital and 
revenue—has therefore been restricted to the lowest 
possible minimum.’’ From letters quoted in the 
report and from the general trend of the evidence, 
it is clear that considerable pressure is brought to 
bear upon the Chief Commissioner to reduce 
estimates year by year, in order to enable the 
Treasurer to produce a balanced State Budget— 
the inevitable result of State financial stringency. 
As an illustration we would say that business 
was 38} per cent. greater in 1921 than in 1914, 
but there were only 22 per cent. more locomotives, 
13 per cent. more carriages and 9 per cent. more 
wagons. In new works it was the same. One of 
the many grievances was the lateness in the year 
when the votes were available. As Mr. Fraser said, 
“* You want to begin to spend on the first day of the 
twelve months, and to continue your expenditure 
fairly consistently throughout the whole period. 
That is a thing which the Railway Department has 
never been able to do, either from loan or on the 
working expenditure side.’ Sir Sam and Sir 
Vincent therefore recommended that the finance 
of the railways be taken out of Treasury hands, 
and that the Railway Commissioners be given con- 
trol of their own funds. They say that the rail- 
ways should ‘* be so worked and managed that the 
gross receipts shall not be more than sufficient to 
cover working expenses, reserves and the interest 
on capital, including sinking funds; that in the 
event of a surplus, it be devoted to reduction of 
rates and fares. If, on the other hand, a loss 
appears, that rates and fares be increased to cover 
the deficit.’ The report also proposes that the 
standing salaries and responsibilities of the Rail- 
way Commissioners be improved. Their period 
of office should he indefinite—‘‘ a Chief Commis- 
sioner should have a vision and an aim beyond 
seven years.” The Chief Commissioner should 
select his own assistants—*‘ his is the responsi- 
bility and upon him would fall the result of failure. 
Moreover, his share of the work and his personal 
comfort are so involved in the choice of competent 
and tactful assistants that he is not likely to be 
influenced by any motive other than that of 
securing the very best man for each position.”’ 
Whilst it might not be within their province, the 
Royal Commissioners which ventured to offer some 
remarks on the question of the remuneration of the 
Railway Commissioners. That is now on so low 
a scale as to be out of proportion to those paid in 
other countries, and has an effect upon the pay 
of the principal technical officers. 


One of the recommendations of the Fay-Raven 
Commission has relation to the railway situation 
in this country. It is proposed that, in addition to 
a Chief Commissioner at £5000 and two Assistant 
Chief Commissioners at £4000 each, there should 
be three Area Assistant Commissioners at £2500 a 
year each. These latter officers would each be 
given an area with a view, partly, to decentralisa- 
tion, thus relieving the headquarters at Sydney 
of a mass of detail and correspondence, and, 
partly, to the development of the areas. It is 
said that centralisation, with its attendant circum- 
locution, no longer enables the Commissioners to 
manage the various interests committed to their 


system of decentralisation. If that be the case, 
are not we in Great Britain attempting too much 
in the way in which, under grouping, centralisation 
has been developed We have more particularly 
in mind the case of the London, Midland and 
Scottish Railway. Prior to two years ago. the 
London and North-Western and the Midland were 
each, in all conscience, quite big concerns. Now 
they are not only amalgamated, but we have a 
couple of the principal minor companies, a dozen 
or so small lines, and the larger half of the Scottish 
railway system added to the two large concerns, 


which, in themselves, demanded the full attention 
of some of the ablest railway minds in this coun( ry. 
The centralisation that is so fatal to progress 
has, we are glad to say, not been put ito 


foree in the engineering branches of the Lon \on, 


Midland and Scottish, as the former «\ief 
constituents have been turned into divisions 
under divisional engineers responsible to an 
engineer-in-chief as regards civil engineering a 


chief mechanical engineer as regards locomot\\ «s 
and power, and a chief carriage and wagon su) 
intendent as regards rolling stock. It is on w)at 
are called the traffic and the operating sides t})\.1 
the weakness lies. There has been too much chi), 
ping and changing, and, as Sir Guy Granet, te 
chairman of the company, be it remembered, s: i! 
at a dinner of the Weavers’ Company a month ay. 
‘some square pegs have gone into round hole- 
The trade and commerce of the country and its 
vast passenger traffic demands close, persona! 
attention. Motor competition is becoming mor 
severe, and rivalry between the companies then. 
selves is more severe than it has been for thirt, 
years. These are no new opinions of ours; we 
expressed them in a leader in THE ENGINEER 0! 
June 18th, 1920, and again a fortnight later whe: 
Sir Erie Geddes had outlined: his proposals ; on 
more than one occasion when the Railways Bil 
of 1921 was under consideration ; and particularly 
in relation to labour on November 3rd, 1922. Th: 
London and North-Eastern has done more wisel) 
It has a chief general manager for the whole of th: 
system and divisional general managers for th: 
Southern, North-Eastern and Scottish areas. The 
Great Western and the Southern can probably 
manage their lines from Paddington and Waterloo 
respectively. Centralisation not only brings tv 
headquarters a mass of detail and correspondence 
but it means delay in arriving at decisions. Further 
more, to quote the present report, it ‘* leads distant 
officers to lean too much upon the central organisa - 
tion, thus divorcing them from the responsibility 
which is theirs.” If, then, decentralisation is neces 
sary for the railways of New South Wales, it woul 
seem that its adoption for the two larger groups of 
railways in this country is also advisable. 








One Hundred Years of British 
Railways. 
No. XXVL.* 
THE SECOND HALF CENTURY. 


AUGUST 4ru, 1914—DECEMBER, 1924. 


CONCLUSION. 


1914.——-With the outbreak of war on August 4th 
came the testing time for British railways, but alone 
among the railway systems of the belligerent coun 
tries they not only stood the strain of the four years 
of war, but never once failed. It is a great tempta- 
tion to refer to some of the magnificent feats they 
performed, but we must satisfy ourselves with saying 
that a record of them may be found in a series of 
articles on “ British Railways under War Conditions,” 
which opened in THe ENGINEER of September 13th, 
1918, and appeared at intervals until July 9th, 1920. 

It is, however, necessary again to put on record 
that under the Regulation of the Forces Act, 1871. 
the Government took possession of the English and 
Scottish railways as soon as war was declared and 
arranged for their administration by the Board of 
Trade through a Railway Executive Committee. 
That control lasted until August 15th, 1921. Beyond 
those associated with the prosecution of the war there 
was no event of note during the last five months of 
1914. 

1915.—The Baker-street and Waterloo Railway 
was extended from Paddington to Kilburn on January 
3lst, to Queen's Park on the London and North- 
Western on February I4th, and to Willesden on 
May 10th. The doubling of the Metropolitan Railway 
from Finchley-road to Wembley Park was completed 
on May 31st; the Lothians Railways were brought 
into use on September 26th ; and the first section— 
from Waterloo to East Putney——-of the London and 
South-Western electrical services on October 25th. 








It is, howeyer, with the railways of New South 
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During Ser 
Joint Station was finished. 


cordents, 
re the earlier months of war, and, strange to relate, 
the run of misfortune, experienced right through it, 
ended with it, and not until the beginning of 1921, 
exception, did another really serious 
The year 1915 saw the worst acci- 


with one 
ident oceur. 
it ever known on British railways 
May 22nd-——and apart from that disaster there 
re four other bad cases. 

\ failure to obey an adverse distant signal at 


ae 


det 


Ilford on the first day of the year led to a collision | 


in which ten passengers were killed. Bad weather 


conditions—snow-——caused a collision at Smithy 
Bridge on March 18th, in which three passengers 
lost their lives. In the Quintinshill accident 224 


passengers and three servants were reported as killed. 
i: arose through a passenger train that had been 

hunted being forgotten, with the result 
that a special troop train ran into it. Into the 

truction thus created a down express ploughed 
it. way. Fire subsequently broke out and added to 
horrors of the terrible disaster that the second 
collision had brought about. A very unusual derail- 
ment happened at Weedon on August I4th. The 
right-hand coupling rod of an up train 
detached and in its revolutions struck the down line 
and so damaged it that the down day Irish mail 
was derailed and ten passengers were killed. A 
collision, caused by a light engine being overlooked, 
at Jarrow December 17th led to a fire in the 
coaches of the passenger train concerned. Eighteen 
passengers lost their lives in the collision or the subse- 
quent fire. 

1916.—The London and South-Western electrical 
service was extended on January 30th and again on 
June 18th; on November 20th the then programme 
was completed. The Manchester-Bury, vid Prest- 


ACTORS 


on 


wich, electrification of the Lancashire and Yorkshire | 


was completed on April 17th. The Giowdall-Braithwell 


Railway was opened on May Ist and the Keadby | 


deviation—-with the biggest bascule lift’ bridge out- 
the United States—on the 21st. The second 
section, from Broad-street to Richmond and Kew, 
of the London and North-Western electrification was 
brought into use on October Ist. 

An arch in the Lancashire and 
pany’s viaduct at Penistone collapsed on February 
3rd and the line had to be closed until August 14th. 
On March 27th-28th widespread disorganisation of 
the railway system occurred as a result of a snow- 
storm. 

Only three passengers lost their lives in accidents 
to trams, one passenger on each of three occasions. 
The closing days of the year, however, saw three 
serious accidents on the same date— December 19th 
but in no case was a passenger killed. They were at 
Wigan, Kirkpatrick and Kiltemagh and all were 
primarily due to bad weather conditions—snow 
the first two and fog in the last. 

1917. 
ways were controlled by the Government, not directly 


a war measure, but because the British railwaymen, | 


being paid by the State, received generous war 
bonuses which the Irish companies could not afford 
to pay their men. 


On April 2nd the Mansfield Railway was opened 
same | 


for passenger traffic, and the l6th of the 
month electrical operation was put into force between 


Willesden and Watford. On August 6th it was 


on 


announced that the management of the Taff Vale, | 


Rhymney and Cardiff Railways was to be placed 
in the hands of one man, Mr. E. A. Prosser, then the 
general manager of the Rhymney. A threatened 
strike of enginemen in August was only averted on 
the 2Ist by the President of the Board of Trade 
promising to consider, when hostilities ceased, the 
men’s demand for a shorter working day. 

There was one fatal accident in 1917——-at Ratho 
on January 3rd. The driver of a light engine assumed 
that because he had not been told to stand he might 
proceed, and the signalman assumed that because he 
had not told the driver to go ahead the engine would 
come to rest. The light engine fouled the path of an 


the year the reconstruction of Aberdeen | the report—White Paper 417—-of a Select Committee 
{on Transport in the Metropolitan Area which dealt 
The year 1915 was most remarkable for railway | with overcrowding, alleged high fares, &c. 


It was in that respect in direct contrast | 


Quintinshill, | 


In August the Government executed a remarkable 
volte face. In reply to a question on the 5th as to the 
future administration of railways the President of 
the Board of Trade said it was not proposed to appoint 
a Committee to consider that question. On the follow- 
ing day, the 6th, the Chief Whip moved the appoint- 
ment of a Select Committee on Transport, over which 
the late Mr. Wilson-Fox was to preside. Its report 
was issued on January 13th, 1919, as White Paper 136, 
and therein the view was unanimously expressed 
that railways could not revert to their pre-war posi- 
tion; that war control of railways would not be 
satisfactory as a permanent settlement; and that 
unification was desirable. 

The Armistice was signed on November 11th and 
the President of the Board of Trade, on December 6th, 
redeemed his promise of August, 1917, as to con- 
sidering shorter hours. Without any consultation 
with the railway companies the eight hours’ day was 
given to all railwaymen, and an undertaking that a 
committee should be set up to consider conditions of 
service was entered into. 

There were only two fatal accidents during 1918. 





became | 


Yorkshire Com- ' 





im | 


From the first day of the year the Irish rail- | 


}and on the same day Mr. J. 





express and twelve passengers were killed. 


1918.-With the prospect of a collapse of the 


enemy forces and a cessation of hostilities the future | 


of the railways began to be a live question in the later 
months of 1918. 
the then Prime Minister, received a deputation from | 


the Trades Union Congress to present arguments in | 


avour of the nationalisation of railways, mines, &c., 


ind it was understood that a sympathetic reply had | for the four years and nearly five months. 
heen made. On September 7th Mr. G. N. Barnes, a| remembered, too, that despite the advanced cost of 


ember of the Cabinet, said that he could not agree | 
to the railways returning to private management. In | 
« speech on November 16th, in connection with the 
lortheoming General Election, Mr. Lloyd George 
advocated a policy of co-ordination of all forms of | 
transport to be controlled by the State, and on | 
December 4th Mr. Winston Churchill said that the 
Government had determined upon the nationalisation 
of railways. 

In connection with the Ministry of Reconstruction | 
an advisory council was called upon to report whether 
standardisation of railway equipment was advisable. 
The report, dated July 4th, 1918, was issued as Com- 
mand Paper 9193. On July 28th there appeared 








| Command Paper 147, *‘ Railway Working During the 


On March 20th Mr. Lloyd George, | 


A sudden landslide as an express was approaching 
caused it to be derailed near Lazonby on January 19th, 
and seven passengers were killed. The premature 
restoration of a signal at Aberdeen on June 15th led 
to a light engine colliding with a passenger train, 
whereby a youth was fatally injured. 

1919._-The outstanding event of the year 1919 
was the establishment of the Ministry of Transport 
with its creator, Sir Eric Geddes, as the first Minister. 
The Bill to give power for this action was introduced 
on February 26th, but before it was read a second 
time on March 17th, a section which gave the Minister 
power to purchase railways was withdrawn. In com- 
mittee many other modifications in favour of the 
railways were made, and the Bill received the Royal 
Assent on August Lith, becoming 10 & 11 Geo. V., 
ec. 50. 

On February 2nd a strike took place on the tube 
railways and among the enginemen on the Great 
Western and the southern lines. The reason given 
for it was that nothing had been done towards setting 
up the committee to consider the conditions of service 
which had been promised by the President of the 
Board of Trade on the preceding December 6th. 
The companies pleaded that they had had no instruc- 
tions, but meetings were arranged and a “ national 
agreement ’’ was signed on March 27th, which, besides 
dealing with all grades, stabilised the existing rates of 
wages, including the bonuses, until the end of the 
year. The agreement also contained the following 
important announcement :—‘* When the new Ministry 
of Ways and Communications *’—the then proposed 
name of what became the Ministry of Transport 
‘is set up it is the intention of the Government to 
provide in the organisation for, and to avail itself 
fully of, the advantage of assistance, co-operation and 
advice from the workers in the transportation in- 
dustry.”” In August the conditions of the enginemen 
were futher improved. On September 23rd the 
officers of the railway department of the Board of 
Trade were transferred to the Ministry of Transport, 
H. Thomas issued a 
manifesto saying that the country was approaching a 
crisis in connection with the question of standardisa- 
tion, which had been the subject of negotiation for six 
months. There was no threat of a strike, but by mid- 
night on September 26th the whole of the railways 
came to astandstill. A meeting between Mr. Thomas 
and Mr. Lloyd George on the afternoon of Sunday, 
October 5th, brought the strike to an end, but what 
settled it and what really caused the strike are not 
known. It is fair to assume that the cause was the 
failure of the Government to “ avail itself fully of the 
advantage of assistance, co-operation and advice from 
the workers im the transport industry.”’ A possible 
sequel to this strike was the dismissal on December 8th 
of the Railway Executive Committee, which had so 
successfully managed the railways during the war, 
and its replacement by a railway advisory committee 
on which were four representatives of railway labour. 

On May 14th there was published the celebrated 


War,” which showed that during the period of control 
up to the end of 1918 the railways had rendered services 
to the Government to the value of nearly 130 million 
pounds, and that if this sum were added to the actual 
receipts there would have been a balance, after de- 
ducting the actual expenditure, of over 213 millions 
It must be 


working, freight rates were at their 1913 level, and 
that they were not increased until January 15th, 
1920. Passenger fares had been increased by 50 per 
cent. from January Ist, 1917, but in the hope of 
restraining traffic and not for revenue-earning pur- 
poses. Command Paper 402 brought these figures 
up to the end of June, 1918, and estimated that for 
the financial year ending March 31st, 1920, the deficit 
would be 45 millions. 

The departmental committee to inquire into the 
methods for handling freight, proposed by Mr. A. W. 
Gattie, was appointed on July 23rd, 1919, and its 
report, Cmd. 492, was issued on December 22nd. 


pletely blocked by a landslide near The Warren on 
December 19th, 1915, was not reopened until August 
llth, 1919. It November it was announced that the 
North-Eastern Railway intended to electrify the line 
between York and Newcastle. The railway con- 
ciliation scheme of 1911 having lapsed during the war 
a new scheme, with central and national wages boards, 
came into operation on December 8th. During the 
year only three passengers were killed in train acci- 
dents—one each in two derailments and one collision. 

1920.—On January 4th, 1920, the new statistics 
as to mileage, tonnage, number of passengers, engine 
hours, loading of trains and wagons, coal and oil 
consumption, commodities carried, &c., came into 
operation. There were many complaints as to the 
cost the collection of these figures entailed, but the 
agitation has now long since died out. On and from 
January 15th large increases in freight rates were 
made in order to render the railways more self support- 
ing. Later, the Rates Advisory Committee—a pro- 
duct of the Ministry of Transport Act---recommended 
further increases in fares and freight charges with a 
view to the deficit on the railways being wiped out 
before the control ceased in August, 1921-—-Command 
Papers 857 and 886. On December 30th the Tribu 
nal’s report, Cmd. 1098, on the general question of 
fares, rates, &c., was issued. 

In March the Minister of Transport appointed an 
advisory committee, with Sir Alexander Kennedy as 
chairman, to report on certain phases in connection 
with railway electrification. The committee made an 
interim report in October. 

In anticipation of the discussion on the vote for the 
Ministry of Transport, Command Paper 654, a “* State- 
ment as to Railways” was issued on April 12th. 
On June 20th Sir Eric Geddes, in Command Paper 
787, outlined his proposals as to the future organisa- 
tion of transport organisations. A statement as to 
the results of railway working for 1919-20, together 
with an estimate of the receipts and expenditure for 
1920-21, appeared as Cmd. 815 on July 10th, and was 
followed by the above-mentioned recommendations of 
the Railway Rates Tribunal. 

The agreements made from time to time by the 
Board of Trade with the railway companies neces 
sarily left openings for disputed points. There was, 
for instance, the question of delayed upkeep and 
renewal, some portion of which it was not necessary 
to overtake, whilst some portion would have to be 
done at a higher cost than would have been the case 
had the work been carried out at the time. Another 
point was the alleged extra wear and tear of certain 
routes and rolling stock. To insure a correct inter- 
pretation of these agreements a departmental com- 
mittee, with Lord Colwyn as chairman, was appointed 
on September 24th. 

During March further concessions were given to 
other grades than enginemen, but the men were not 
satisfied, and eventually an ‘application reached the 
National Wages Board which made an award on 
June 3rd. It gave the men in rural areas from 4s. to 
7s. 6d. per week, and those in county districts from 
2s. to 3s. 6d. each. 

The Trenance Valley Railway was opened on May 
Ist, and on November 28th the London and North- 
Western began to convey the Irish mails by rail and 
sea throughout. There were two fatal accidents to 
passenger trains in 1920. Tn one five passengers lost 
their lives. It occurred at Lostock Junction on July 
l7th, when a started his train against his 
signal. 

1921.—The outstanding of 1921 the 
passage of the Railways Act, 11 & 12 Geo. V., ¢. 55, 
which received the Royal Assent on August 19th. 
The further two years of control ceased on August 
15th. The control of the Irish railways also ended 
on that date, but the Act did not extend to them, 
in view of the Government of Ireland Act, 1920, 
10 & 11 Geo. V., c. 67. 

On February 1lth the report, Cmd. 1132, of Lord 
Colwyn’s Committee on Railway Agreements was 
issued. Whilst it justified most of the claims of the 
railways it showed that some of the companies had 
been overreaching. The whole question was, however, 
disposed of by compromise, as the Railways Act 
voted the British companies sixty million pounds in 
settlement of all claims. A dispute arose with the 
North British as to alleged excessive claims. The 
correspondence was subsequently published, Cmd. 
1162, and eventually the greater part of the deductions 
by the Ministry were allowed. The final report of 
the Advisory Committee on Electrification appeared 
in July. Therein direct current was recommended 
for all installations, but it was advised that the single- 
phase alternating-current system on the London, 
Brighton and South Coast be unaltered. 

Without waiting for the date named in the Railways 
Act, the London and North-Western and the Lanca- 
shire and Yorkshire proposed to amalgamate as from 
January Ist, 1922. A scheme for that purpose was 
approved by the proprietors, and on December 20th 
was passed by the Railway Amalgamation Tribunal. 

Signals given by coloured lights, by day as by night, 
were substituted for semaphores on the Liverpool 
Overhead Railway in April. It led to the appointment 
on July 27th, by the Ministry of Transport, of a 
Departmental Committee to consider the poten- 
tialities of light signals. Its report, dated October 
28th, was issued on January 11th, 1922, and favoured 
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view of their greater utility and less cost of main- 
tenance. 

No new railways were opened and no extensions of 
note were made during the year. The accident record 
was the worst since 1915, as on January 26th two 
passenger trains met, “head on,’ at Abermule and 
thirteen passengers were killed. The collision was 
on @ single line and was not due to any failure in the 
instruments, but to irregular working. It was the 
first collision on a single line in which passengers 
were killed since August, 1876. Three passengers 
lost their lives at Birmingham, New-street, on 
November 26th, owing to a signal being over-run. 
An accident which aroused considerable interest was 
a locomotive boiler explosion at Buxton on November 
llth, where a safety valve did not act properly, | 
owing, it was held, to the small amount of clearance 
between the valve webs and the seats when cold. 
The coal dispute of April, May and June completely 
upset all the calculations as to the railway receipts 
clearing off the deficit before the railways were handed 
back on August l5th. So serious was this matter 
that the point had to be argued whether control 
expired at the midnight of August 14th—-15th or of 
15th—16th. 

1922.—The energies of the railway companies 
during the year 1922 were mainly centred on fixing 
up the arrangements for the amalgamation of twenty 
‘constituent *’ companies into four large companies 
and the absorption by the latter of ninety-three 
‘ subsidiary ** companies. By the end of the year the 
former scheme was accomplished, except with respect 
to the Caledonian, and only half a dozen or so of the 
subsidiary companies remained to be settled with. 

On March 21st Waterloo Station, which had been 
under reconstruction and enlargement for many 
years, was formally opened. Another work that had 
been in hand for a long period—-the widening between 
Chalk Farm and Queen's Park, including twin tunnels 
under Primrose Hill—-was brought into use on July 
10th. The Croxley Green branch electrification was 
completed on October 23rd. 

On June 2Ist there appeared the report to the 
Ministry of Transport by the Departmental Com- 
mittee, over which Colonel Pringle presided, which 
considered the question of automatic train control. 


which was under reconstruction at the time, on 
November 27th. The temporary workings were 
insufficiently protected against a percolation of water 
and a subsidence resulted. 

1924.—The events of the present year may be 
summed up in their chronological order thus: 
Although the representative of the Associated Society 
of Locomotive Engineers and Firemen had signed the 
above-mentioned award of the previous December, 
his union repudiated the award, and on January 
20th there was a strike of enginemen which lasted 
until the 29th, when an agreement was arrived at to 
spread the increased day’s run from 120 to 150 miles. 
The change came into force in three instalments. 
The last instalment of from 140 to 150 miles should 
be made in January next, 1925, and the enginemen 
threatened trouble should it be enforced. The com- 
panies, on their own initiative, expressed willingness 
to refer the matter to the National Wages Board, 
and it came before that Board on December 18th. 

On March 2Ist a deviation at Coleraine, which 
allows the river Bann to be crossed at a better angle 
by a bascule lift bridge, was brought into use. The 
City and South London Railway was extended from 
Euston to join the Charing Cross, Euston and Hamp- 
stead Railway at Camden Town. The work, which 
involved some very interesting tube construction, 
was completed on April 20th. The former railway 
was reopened to Moorgate after its tunnels had been 
enlarged by about 18in. to the diameter of other tubes. 
The Harwich-Zeebrugge train ferry made its first 
trip on April 24th, and the Cuffley-Stevenage Railway 
was opened for passenger traffic on June 2nd. On 
August 18th the Golders Creen line was further 
extended from Hendon to Edgware, and on December 
Ist the remaining portion——from Moorgate to Claphant 
Common--of the City and South London was re- 
opened. 

The Government announced on July 7th that it 
could not support the scheme for a Channel Tunnel. 
The Government of the Irish Free State having passed 
an Act for the amalgamation into one company of 


| all the railways wholly in the Free State, the Irish 


Railway Tribunal on December 8th passed a scheme 
to carry the decision into effect. The new company 
will be known as the Great Southern (Ireland). 





Such a safeguard was considered quite practicable. | 
The Central and National Wages Boards which were | 
set up by the Ministry of Transport in 1919 as a sub- | 


stitute for the conciliation scheme were confirmed by 
the Railways Act. 


| 


The first award to be made by | 


| 
the latter under the new Act related to the wages and | 


conditions of the men on the Scottish railways. 
hearings began on January Ilth and lasted seven 
days, and the award was made on the 24th idem. 
The companies did not get all they asked for, 
but they secured one main point—some of the | 
absurdities of the eight hours’ day for lightly employed 
men, like gatemen, were modified. It was further 
agreed that the special advances given in June, 1920 | 
see above—should be withdrawn proportionately | 
with the reductions in the sliding scale for the cost of | 
living. On March 21st an agreement was made with | 
the men that similar modifications should be made | 
on the English railways. Railway Councils for the | 
informal discussion of matters affecting conditions | 
of service, &c., were established on April 3rd. 
The opening bridge across the river Swale that gave | 
railway and road communication with the Isle of | 
Sheppey was damaged and thrown completely out of | 
service on December 18th. Some reductions in freight 
rates were made in August. There were three fatal | 
accidents during the year. In each of two cases one | 
passenger was killed ; the third, involving the death 
of three men, happened at Milton Range halt on 


August 21st, when a train started from Gravesend | graphs with which the book is illustrated serves to | 
show that the results obtained by the authors are | 
excellent, and that if the student can do as well under | 


against the signal. 

1923.—-On January Ist passenger fares were reduced | 
from 75 per cent. above to 50 per cent. above pre-war | 
level, and in May and again in August reductions in 
freight rates were made. 

In anticipation of the Football Association cup tie | 
on April 28th at Wembley and the British Empire | 
Exhibition of 1924, a new station on a circular loop | 
was opened within what would be the Exhibition | 


The | 


During the second week of December the National 
Union of Railwaymen deposited with the companies 
an “‘all-grades programme.” 

There have been three fatal accidents to passenger 
trains during 1924. In a collision at Euston on April 
26th five passengers were killed, and the same number 
lost their lives in one at Haymarket, Edinburgh, on 
July 28th. In a derailment at Warton, near Lytham, 
on November 3rd thirteen passengers were killed. 








Literature. 
By R. H: 


Practical Microscopical Metallography. 
Met. 


Greaves, D.Se., and H. Wricurtson, B. 

London : Chapman and Hall, Limited. 16s. 
THE title of this volume leads the reader to expect 
a detailed guide to the practical side of microscopic 
metallography. Actually, the book is such a guide, 
but, as we shall show, it is something more. The 
practical instructions are no doubt based directly 
upon the authors’ personal experience and practice, 
and although we may differ from Messrs. Greaves 
and Wrightson regarding the advisability of this or 
that detail and regret the omission of references to 
instruments and processes which we consider impor- 
tant, yet the series of really very fine photo-micro- 


the guidance of this book he will do very well indeed. 
The practical side of the book, however, and even the 


| series of micrographs, could have been made more | 


complete and satisfactory had the authors contented 
themselves with that aspect of the subject. 


voured to provide the student with food for metal- 


grounds, and the lines from Marylebone to Wembley | lurgical thought while engaged upon the tedious pro- 
were equipped with automatic signals, all of the day | cesses of metallographic laboratory work, and for this 


colour-light type. 


On November 19th the Charing | purpose their book includes a brief summary of the 


Cross, Euston and Hampstead Railway was extended | nature and constitution of steel and some alloys. 


from Golders Green to Hendon, and on December Ist 
the Swale bridge, damaged on December 18th, 1922, 
was reopened. During the year the gravitational 
shunting yard at Feltham was completed, and the 
deepening of the inner harbour at Holyhead was 
From July 9th the 2.42 p.m. express from 
cover the 
5 minutes, 


eoncluded. 
(jloucester to Paddington was timed to 
77 miles 24 chains from Swindon in 7 
equal to an average speed of 61.8 miles per hour. 

The National Wages Board, between November 8th 
and 16th, heard claims from the railway companies 
and the three railway unions. The award was pub- 





| 
| 
| 
| 
| 


| student reader. 


We doubt the wisdom of including the theoretical 
side of the subject in a handbook of laboratory 
instruction, mainly on the ground that there is not 
room for both in a book of the present size. The 
danger is that, at all events, some students will rely 
mainly or entirely upon what is contained in such a 
‘**compromise *’ book, with very unsatisfactory 
results. 
authors are sound enough, but the difficulty is that 
brevity makes it impossible to be sufficiently clear 


‘and detailed to assure correct appreciation by a 


If, on the other hand, the student is 


lished on December 20th, and whilst the men had their | also reading other books and, perhaps, attending 
applications refused, the companies fared little better. | lectures, he will have ample food for his thoughts if 
The main point gained by the latter was a revision| he wishes to keep them on metallurgical subjects 


of the enginemen’s conditions. 

The remarkable safety of British railways was 
again evidenced during 1923. Only three passengers 
were killed in train accidents—two in one mishap 
and one in the other. An unusual incident, however, 
occurred on the City and South London Railway, 


while polishing his specimens. 

In greater detail one may take exception in the first 
place to the treatment, in the practical section, of 
the functions of the metallurgical microscope and its 
illumination. The nature and functions 6f resolving 
power, which are so very important for metallographic 


Instead | 
| of so limiting themselves, however, they have endea- | 


purposes, are barely mentioned. Among the photo. 
micrographs Figs. 162 and 164 are distinctly below 
the high level of the book. On the theoretica! or 
explanatory side of the book one may take exception 
to the statement of the melting point of pure iron 4 
1505 deg. Cent., when recent research has cleny|, 
shown that it is within a degree or so of 1530 doy. 
Cent. Then, a little further on, the banded stru 
often found in mild steel is ascribed to rolling at t. 
peratures below A;, while, in reality, it occurs in sire} 
rolled at higher temperatures, and is derived 
the original dendritic structure of the ingot. 

While the book is thus open to both general and 
detailed criticism, it is undoubtedly a valualle 
addition to the still scanty literature of modern m.: | 
lurgy. Students and even more advanced wor! 
will find it very useful, and so long as they do not : 
upon it as a general text-book of metallography, : 
are likely to get nothing but good from it. 
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MARSHAL! 
Thos. Firth 


By A. C. 
Sheftield : 


The History of Firths. 
HERBERT NEWBOULD. 
Sons, Limited. 1924. 

We have received from Thos. Firth and Sons, Limit 

of Norfolk Works, Sheffield, a history of the fi: 

The chapters appeared originally in The Bombsi:, 

the house organ of the company, and they excited <, 

much interest that it was wisely decided to rei: 
them in the form of a book. Messrs. A. C. Marsh: 
and Herbert Newbould are the historians, and ha 

done their work well. There a human t 

about it that is quite attractive. The authors a 

personally, even intimately, acquainted with many 

the men who have made, or are making the firm, b 

they have skilfully managed to retain the feeling th 

they knew the founders almost as well as they « 

| their successors. That, no doubt, springs from tl 

fact that they have been able to get into touch wit) 
men who were in the firm almost at the start. 

The firm was founded in 1842 by Thomas Firt| 
and his two sons, Mark and Thomas. The father wa 
a steel refiner with a fine reputation, engaged at th. 
works of Sanderson Brothers and Co., whither he too! 
the two boys, Mark to look after the commercial anc! 
Thomas the practical side. He himself earned 60. 
a week, and his two sons 20s. each. But the boys wer 
not satisfied, and young as they were—as was tl 
manner in those days—started up on their ow: 
account in Charlotte-street. Apparently they brought 
their father over to them, but as the works were nu! 
opened till 1842 and he died in 1850, they did no 
| have his valuable help for long. However, it endure: 

long enough to put them on their feet, and they appew: 
to have been young men of remarkable energy an:| 
| push, for from a very early date we find them with: 
| agencies in various foreign cities. A year after the 
| death of Thomas Firth, sen., a move was made from 
Charlotte-street to works which had been built in 
Savile-street. From that time onwards the history 
is one of steady progress and of constant benefits to 
Sheffield and to the kingdom. There has always been 
between Firths and its employees that human con 
tact which it is so hard to maintain under modern 
conditions, and it is very pleasant to read in these 
entertaining pages of the real friendship which 
appears to have existed from the earliest days between 
the men and the management. 
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Some New Sewage Treatment 
Plant and Apparatus. 


iy the courtesy of Mr. W. H. Makepeaco, the 
borough sewage engineer of Stoke-on-Trent, we recently 
visited the Hanley sewage works at the invitation 
of Messrs. Hartley, Sons and Co., of Stoke-on-Trent. 
Our visit was primarily for the purpose of inspecting at 
work a demonstration bio-aeration sewage treatment plant 
designed by that firm, which has recently been put to 
work there, but advantage was also taken of the occasion 
to witness in operation two types of water-wheel-driven 
vage distributors of Messrs. Hartley's latest design. 
rhe bio-aeration treatment plant, all the details of 
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in Fig. 4. It will be observed that the aeration tank 
consists of five separate “stage "’ tanks which are them- 
selves provided throughout nearly the whole of their 
length with a centrally arranged dividing wall, so that 
each comprise a closed channel. At one U bend in each 
“stage ’’ tank there is an inclined multi-bladed propeller 
which imparts continuous motion to the liquid and cir- 
culates it round the channel. A small port in the side wall 
in each of the first four of the “ stage” tanks affords a 
means of communication between the tanks, so that the 
liquid can pass from one to the other in succession. These 
ports are indicated by P,, P,, P, and P,, while P, shows 
the outlet through which the treated liquid passes to the 
settling tank. It is claimned for the inclined paddle wheel 
that it has an efficiency, as a water propeller, which it is 
impossible to obtain with any vertical paddle wheel 
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FIG. 4—HARTLEY BIO - AERATION 


which have, we understand been patented, possesses many 
poimts of interest. It is the result, so we are informed, 
of four years of careful research work, and a close study 
of the previously introduced methods of treatment, the 
main objects kept in view being that (a) the sewage 
during treatment should be thoroughly agitated and 
aerated by, frequent exposure to the air ; and (6) that the 
power expended should be as small as possible. The 
system eventually evolved embodies the followiag 
leatures :-— 

(1) A combination of the “ stage’ process-——+.¢., a 
process embodying a series of separate tanks through 
which the liquid bemg treated passes m succession, as con 
trasted with the “ endless "’ system in which the liquid 
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PROCESS DEMONSTRATION PLANT 


unless it has such a diameter that it would be impractic- 
able to employ it For example, it is asserted that, to 
give an equal effect to that produced by az: inclined paddle 
wheel Ilft. 6in. in diameter, a vertica: paddle wheel 
would have to be approximately 57ft.in diameter. Messrs. 
Hartley assure us, in fact, that they have demonstrated 
by exhaustive model tests that for propelling water along 
open channels their inclined wheel gives results which are 
50 per cent, better as regards expenditure of power than 
the best results obtainable with a vertical paddle wheel 
of the same diameter. 

The paddle wheel is not depended upon alone however, 
to keep the mixture of sewage and sludge constantly 
agitated. Messrs. Hartley diseovered, after numerous ex- 





in this manner has an important effect. Using the Weis- 
bach formula for the frietion of water in pipe bends, 
Messrs. Hartley estimate that in propelling water along 
channels of the form in question with small radius bends 
at each end, approximately 75 per cent. of the total power 
is absorbed, at the bends. Let us put this into actual 
figures. Supposing that a plant requires, say, 40 horse- 
power to propel a certain volume of sewage along its 
channels at 90ft. per minute. Then 75 per cent. of that 
40 horse-power—or 30 horse-power—is absorbed in the 
bends. Then, since the power absorbed is as the cube of 
the velocity, twenty-seven times less power—or only 
1.1 horse-power—will be required at the bends if the rate 
| of flow be only 30ft. per minute. The power saved on the 
straight by the linear flow of 30ft. per minute is partially 
ofiset by the baffles fixed at intervals of, say, 25ft. along 
| all the channels to create the spiral mixing, aerating and 
| cleansing flow of the sewage. Messrs. Hartley state that 
the power absorbed by the baffles, is theoretically, approxi- 
| mately equivalent to halving the area of the tank, which 
means # double velocity of 60ft. per minute. Since 10 
| horse-power is absorbed in the straight with a linear flow 
| of 90ft. per minute, then 3 horse-power will be absorbed 
| at 60ft. per minute, so that the total theoretical horse 
power absorbed by a plant of the type proposed by Messrs. 
| Hartley would only be 1.1 4+ 3 = 4.1, as compared with 
| the original 40 horse-power. Messrs. Hartley inform us that 
these theoretical savings have been confirmed by experi- 
|} ments with falling weight tests which they have made 
It was upon the figures thus obtained that Mr. Makepeace 
| advised his Committee to install the small demonstration 
| plant which we saw in operation. 
| ‘Turning once more to Fig. 4, it may be explained that 
the sewage, which is as a fact effluent from a detritus 
chamber, is introduced into the first channel at the point 
indieated in the right-hand bottom corner of the drawing, 
and that activated sludge pwaped from the settling tank 
is introduced through another inlet closely adjacent 
to it. Itmay here be explained that the combined capacity 
of the five seration tanks is 150 gallons, that the length 
of the channels is 18ft., and that the channels measure 
5in. square. The capacity of the settling tank is 60 gallons. 
The paddle wheels make 37 revolutions per minute and 
have an average mean velocity of 74ft. per minute when 
the linear velocity of flow in the channels is 30ft. per 
minute. 

Soon after the experimental plant was installed by Mr. 
Makepeace and put into operation it was found that a con- 
siderable quantity of sludge was being permanently re 
tained in the settling tank, the bottom of which is sloped 
at 47 deg. to the horizontal, and that portions of that 
sludge became septic and rose to the top of the tank and 
adversely affected the efficiency of the latter. To remedy 
this difficulty a stirring device having two arms which 
rested lightly on the sloping inside of the tank was installed 
and made to revolve once in fifteen minutes. The effect 
was that an 80 per cent. sludge return was obtained, that 
only 3 per cent. of the total sludge was retained in the 
settling tank, and no trace of sludge rose to the surface 
as long as the scrapers were at work. There is in the tank 
a central rotating tube, up which the sludge is drawn 
by the action of a pump and passed out through ports into 
a horizontal pipe which communicates with a closed 
chamber surrounding the central tube. This arrangement 
leaves the bottom of the tank free from pipe obstructions, 
so that the scrapers can be revolved without hindrance. 

The plant, since ite installation at Hanley, has been 
carefully tested under practical working conditions by 
Mr. Makepeace, who has, so we are informed by Messrs. 
Hartley, given much valuable advice and assistance 
throughout the experunents. As the result of his investiga 
tions we gather that he has decided to install a full-sized 
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FIG. 5—-WATER - WHEEL- DRIVEN BALANCED ARM SEWAGE DISTRIBUTOR FOR CIRCULAR BEDS 


ontinually circulating in sinuous chamels in one tank 
with a mechanical means of circulation ; 

(2) Each “ stage" tank consists of two long adjacent 

hannels connected at each end by a U channel so as to 
torm one endless channel ; 

(3) An inclined paddle wheel fixed in one or both U bends 
of each “ stage ” tank for propelling the liquid along and 
around the endless channels forming each tank ; 

(4) Independent means for aerating and mixing the 
liquid end maintaining the activated sludge in suspension 
throughout the endless channel forming each tank ; and 

(5) A specially devised settling tank which, it is claimed, 
It 1s possible to keep almost clear of settled sludge, while 
the sludge return is kept up to 80 per cent. after two hours’ 
settlement. 

A drawing of the experimental plant at Hanley is given 





periments, that if vertical plates dipping well down into 
the liquid and arranged at an angle inclined to the direction 
of linear flow were fixed in the channels at regular intervals, 
the effect was to give the sewage a rotary spiral motion as it 
flowed in the channels. This rotary motion is plainly 
visible in the demonstration plant, and so efficient was it 
found to be in keeping the sludge in suspension and jn 
continuously bringing the particles of sludge to the surface, 
and hence into contact with the air, that it was discovered 
that the linear velocity of the flow in the channels could 
be reduced from 90ft. to 30ft. per minute without any 
tendency for the sludge to settle, while at the same time 
there was a rapidly changing surface throughout any 
number of tanks having channels of any length up to 
300ft. 


The possibility of reducing the rate of linear flow 





unit as part of a new aoration plant which he is designing 
for the Stoke and Fenton sewage. 

We may add that the demonstration plant was started 
to work continuously on September 27th last and in nine 
weeks built up its own sludge from the Hanley detritus 
effluent without the introduction of any sludge or humus 
from outside sources. The volume of detritus effluent 
dealt with has been steadily increased up to a dry weather 
flow of 450 gallons per day ; that is to say, three times the 
contents of the aeration tanks. We understand that while 
treating that quantity the final effluent has been quite up 
to the high standard required for the borough of Stoke-on- 
Trent, and Messrs. Hartley aver that they have reason to 
believe that the plant is capable of dealing with a still 
greater dry weather flow. A sludge volume of not less 
than 20 per cent. after two hours’ settlement has been main- 
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tained in the aeration tank, while the plant has been work- 
ing continuously. 

While at the Hanley works we saw, as mentioned above, 
« large water-wheel-driven circular distributor, which is 
also of Messrs. Hartley's manufacture. It is illustrated 
in Fig. 5 herewith and in Fig. 1 on page 726. It is working 
on a filter bed of L28ft. diameter and is revolving at the 
rate of once in eight minutes. It distributes from one arm 
only, the other arm simply acting as a balance. The 
water-wheel, which is shown separately in Fig. 2 on page 
726, is carried centrally over the distributing arm and is 
operated by the sewage carried from the central colwnn 
through a tube which is supported by brackets above the 
distributing trough. The sewage descends from the water- 


wheel into the distributing trough below and passes in | 
j ; : 
so that by this means the distribution may be varied in | glands into the pump. 


opposite directions to both ends of the trough, which has 
an open top, so that the cleaning of the jet holes along the 
bottom is quite easy. These jets, it may be exp'ained, 
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which we described in our issue of February 22nd last, 
and it is claimed for them that they have all the advan- 
tages of the power-driven rectangular distributors and 
that with a head of sewage of 3ft. 6in. they will travel 
at 25ft. to 30ft, per minute. They are, moreover, not held 
up by severe frost or light falls of snow, since they are 
hauled and not driven by friction of the wheels on the 
rails. 

An interesting feature in the design of this distributor 
is that there are dual syphons and distributing tubes. 
Each syphon has a specially designed valve, and both are 
| automatically opened and closed at the ends of the beds 
| for intermittent distribution. 





to operate for intermittent or continuous clistribution 


| the ratios of 1, 2, 3 and 4 without the necessity of a lower 
ing head of sewage in the supply trough, which adversely 


tither valve may be made 
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ejector or air pump previously referred to. must be used 
or where the branches are of fairly small diameter ,; ‘sl 
frequently more, conyenient to fit a foot valve to the 
suction pipe and thus maintain the pump continuously 
full of water. When this arrangement is adopted, troubip 
arising from a partially submerged impeller its practi-aliy 
impossible, as the air cock, usually fitted to the hiyhect 
point of the volute, may be used as an indicator for the 
presenwe of a complete fill of water. 

Pumps which are provided with water-sealed gluiicds 
should he run so that a continuous trickle of water jx 
obtained externally from the glands, as, although at ‘ipst 
sight liable to give an impression of incorrect adjustnicit, 
. | by so doing the packing is kept cool and well lubrica: od, 





or may be shut off altogether independently of the other, | and assurance is given that air is not being drawn past tho 


The glands themselves should he 
| tightened until they run very slightly warm, and care 
must be taken that after screwing up they remain para tlel 
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upinge on dash plates, which disperse aud acrate the 
sewage, which falls on the filter bed in the form of a con- 
tinnious film from end to end of the distributing arm, the 
wmount actually distributed from the numerous jets being 
proportioned to the diameter of the bed being traversed. 
The water-wheel shaft is extended to the outer circular wall, 
where it rotates by frictional contect two-track wheels 
attached to and overhangmg the end of the distributing 
arm, as is shown im one of the larger scale drawings on 
The track wheels rest and drive upon a circular 
rail upon the wall. 

The balancing arm can be regulated by 
weight at its outer end to give just sufficient frictional 
contact between the track wheels and rails for propulsion. 
This balancing arm is pivotally attached at the bottom of 
the central column, and the sling ropes are carried over 
rollers on the top of that column, so that, as the ropes 
expand or contract under varying weather conditions, the 
distributing arm always remains at one level, the balanc- 
ing arm only rising and falling. The fact that the dis- 
tributing arm always remains level,which is most important 
distributing from an open trough, ensures even 
distribution, which is, of course, essential for efficient 
purification. 

The following advantages are claimed for this type of 
(a) It is of substantial construction and has 
a ininijmum number of wearing parts ; (6) it is not affected 
by wind, and will start up automatically with the merest 
dribble of sewage ; (c) that it has double the efficiency of 
the Baker's mill type of apparatus: (d) that there are no 
pipes to clean out, since a distributing trough is used ; 
(e) that it gives # perfect tilm of even distribution ; and 
(f) that it revolves once every eight minutes with mecha 
nical precision. 

The rectangular distributor, which we saw i 
operation, and which is illustrated in Fig. 6 and in Fig. 3 
726, is also actuated by a water wheel, but the 
latter is fixed in a position at one end of the filter bed. 
The latter is divided into two halves, and there are two 
distinct distributors, which are both connected to the 
continuous driving rope, so that when one distrbutor is 
travelling in one direction, the other is travelling in the 
other direction. The two are, therefore, entirely balanced 
against air pressure, so that the strongest winds do not 
affect their accurate working. 

The advantages claimed for this method of driv:ng the 
distributors, in addition to this balancing, are several. 
For instance, the weight of the distributors is reduced 
as compared with that of those which carry their own 
wheels and ygearmg. Then, again, the supply trough, 
which runs from end to e.-d of the filter bed, is reduced in 
height, since only just sufficient heed of sewage for dis- 
tribution is required, the additional head necessary for 
operating water wheels on the distributors themselves 
from the supply trough being dispensed with. 2 

The distributors are reversed at the ends of the beds by 
means of two bevel wheels, which mesh into a crown wheel 
and are thrown into and out of gear alternately by each 
distributor in turn, as it approaches the end of the bed. 
‘The ropes drive from a drum, which is rotated by the water 
wheel and form a double rope pull at each end of each dis- 
tributor arm, as with the firm’s power-driven distributors, 


means of a 


when 


distributor : 
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on page 








affects the spraving of the jeis. The mekers point out 
that this type of distributor is suitable for quite small 
schemes, as well as for large ones, and that spans up to 
60ft. wide may be used if necessary. 








The Operation of Centrifugal 
Pumps. 


PILLANS. 


Ky J. 8. 


1) Low-tier Pumps, 


ALTHOUGH the centrifugal pump deseribed 
without fear of contradiction as one of the most.simple and 
reliable units of modern machinery, yet on occasion, and 
more especially when first installed, it may exhibit troubles 
which are apt to prove puzzling by very reason of their 
infrequency. For this reason and in the belief that “ fore- 
warned is forearmed,” it is hoped that these notes may 
prove of interest, more especially to those whose oppor- 
tunities for gaining experience with this type of pump have 
been limited. 

As is generally known, centrifugal pumps must first be 
charged with water, or such fluid as is being handled, 
before they will begin to act; moreover, in the case of 
high and mediwm lift turbine pumps especially, it is unsafe 
to start them in any other condition on aecount of the small 
clearances employed. 

Sometimes it may be found difficult te get a pump, in 
which the water is raised by means of an air ejector or 
charging air pump, to © pick up" when started, notwith 
standing the fact that the air ejecting apparatus has 
apparently extracted all the air and is drawing water. 
This form of trouble is more prevalent in pumps of small 
sizes which have tortuous discharge pipes than in large 
pumps, and is generally due to an air lock preventing that 
complete submersion of the impeller which is the essential 
requirement. In cases in which difficulty is met with under 
these conditions—assuming, of course, that joints, &c., 
are air-tight—-it is almost invariably found that the ejector 
is incorrectly placed on the pump. It is impossible, on 
account of the wide diversity in the types and arrange- 
ments of pumps to lay down any hard and fast rules as to 
the proper positions of ejector connections, since every case 
requires individual consideration; but, in general, it 
may be said that the ejector must be connected to the 
highest part of the pump casing, or in some cases both 
to the rising main and to the pump casing. If it be borne 
in mind that the object is to submerge the impeller, 
common sense will generally indicate the proper position 
for the connection or connections. The present tendency, 
where low-lift pumps are employed, is to keep them 
““drowned ” where circumstances permit, on the principle 
of the “ bore-hole ” pump, and to drive them from above 
by vertical spindle motors or turbines, through inter- 
mediate shafting. In this way, of course, charging con- 
siderations are entirely obviated, and the pump is at all 
times ready for immediate operation. 

Where pumps have a suction lift, however, either the 


may be 





to the shaft, thus avoiding the possibility of seormg tly 
latter. Especially is it necessary that the glands of pump 
which are not water sealed should be kept well tightene:| 
up, as the effect of air being drawn past the packing may 
cause a greater reduction in the output of the pump thar 
the average engineer would expect. Moreover, the im 
peller blades are liable to rapid erosion or corrosion in the 
event of long-continued au leakage. The foregoing 
remarks on glands are equally applicable to turbine a» 
well as to ordinary It may 
when a pump has been long in commission, that while the 
air-ejecting apparatus that 
appears to act correctly, vet, on being started up, the pump 
will “ pick up ™ for a few seconds, as shown by the dis 
charge gauge, only to lose its water as soon as the shuice 
valve is opened, the gauge then dropping steadily to zero 
This symptom is an almost infallible indication that air 
in large quantities is being drawn through the glands, 
and the packing therefore should forthwith be examined 
and, if necessary, renewed. The reason for the initial 
“ pick up ” and subsequent loss of water is the increase! 
suction head consequent on the opening of the sluice valve, 
which gives rise to the indrawing of a larger amount of air 

Since the satisfactory working of any pump is naturally 
dependent on the absence of air leakaye, periodic tests in 
this direction are to be recommended. There are four 
general methods by which air leakage may be detected 

(1) By running the pump with closed sluice valve, and, 
if no foot valve is used, examining for a complete and rapid 
loss of water. 

(2) By examining the pump efflux, if submerged, for air 
bubbles. 

(3) By affixing » U tube mercury column to indicate thy 
suction head, when indrawn air will be shown by violent 
oscillations of the mercury at all discharge quantities. 

(4) By the plotting graphically of a head-quantity curve, 
providing the means of measuring the water are available 
In thie ease, the intake of air, if present, is indicated by a 
heavy falling off in the curve as it approaches the closed 
valve reading. 

Should air leakage be indicated by any of these means, 
the source of trouble should be searched for with the flame 
of a candle, applied systematically to all joints, flanges, 
fittings and glands on the suction side of the pump. In 
certain cases quantities of air may be drawn in through 
vortices forming in the water round the suction pipe, a 
phenomenon commonly known as “ piping.”” The depth 
of the submersion of the suction pipe in such @ case as this 
appears to be immaterial within fairly wide limits, and the 
writer on one occasion discovered a pump of quite moderate 
size which was consistently drawing an in this manner, 
although the bottom of the suction pipe was 6ft. below 
the surface of the water. The only remedy for trouble of 
this nature lies in sufticiently reducing the intake velocity 
of the water into the suction pipe by increasing the effec 
tive area, either by the addition of “bell mouths,” 
* umbrellas,” or tee-pieces, or by drilling holes in the sub- 
merged portion of the pipe. 

Pumps which are not provided with suction strainers 
are sometimes liable to pick up an object which may 
become wedged in the impeller, causing a serious diminu- 
tion in the output of the pump, even if not actually fouling 


pumps sometimes occur, 


assuming such is used 
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the casing. Pieces of wood and sicking seem to be the 
hief offenders in this direction, although on at least one 
occasion # 6in. dial steam gauge was found to be firmly 
wedged in the impeller blades of a large circulating pump, 
without, strange to say, causing further damage than a 
temporary reduction in the output of the pump. 
\lthough, of course, definite proof that the impeller is 
clear of obstruction can only be obtained by examination, 
yet very frequently a good indication may be obtained 
irom the behaviour of ammeter, wattmeter or Venturi 
meter, when the plant includes one or more of these 
struments. the obstruction will be closing « 
yment of the impeller to the passage of water, it will 
thereby give rise to an unbalanced disc, which may 
frequently be detected by regular oscillations of the 
umeter and wattmeter pointers, and the mercury column 
the Venturi meter in all cases this oscillation will be found 
synebronise with the speed of rotation of the pump. 


Since 


(2) Turnsine Pumps. 

Multi-stage, bigh-lift centrifugal pumps possess several 
features peculiar to the type which render them somewhat 
less fool-proof than the ordinary pump. Since the fune- 
tion of the multi-stage pump is the forcing of compara 

ely small quantities of fluid against discharge heads, 

hich may be anything up to 4000ft., and on account of 
the fact that the discs are of the single suction type, they 
almost invariably provided with an hydraulic thrust- 
halanciyg arrangement to neutralise the heavy forces 
ting in a direction opposite to the flow of water. A 
mmon form of the device in question may be described 
consisting of two circular opposing discs, separated by 
learance of a few thousandths of an inch. The outer 
f the two dises, in relation to the impellers, is keyed to 
the purnp shaft, whilst the other forms part of the stationary 
casing. A certain amount of water under high pressure is 
admitted between the dises from the pump discharge, and 
by foreing them apart balances the thrust of the pump. 
The balance water having done its work, escapes between | 
the dises, and must be led to waste by a path that at all 
times will be free and unrestricted. Since the balancing of 
the thrust is dependent on the maintenance of a suffi- 
ciently high discharge head to keep the discs separated, it 
is absolutely essential that the discharge head of the pump 
shall not be reduced—by opening the sluice valve too 
widely—-beyond the point at which the balance water 
will issue in a free steady stream. 

Charging and impeller obstruction troubles are infre 
quent with turbine pumps, as it is almost universal prac 
tice to equip their suction pipes with combined foot valves 
and strainers, together with a charging funnel for priming 
by means of an external water supply. Should it be neces- 
sary, however, to charge by means of an exhauster or 
ejector, the connection of the latter should be made to the 
top of the casing of the first (low-pressure) stage. By so 
fixing it, the first stage impeller may be fully charged with 





water, and the arrangement will invariably be found to 

satisfactory results for starting purposes. Further 
re, it has the advantage of eliminating any possibility 
of danger from water at high pressure finding its way into 
the air-extracting apparatus, should the isolating valve 
nadvertently be left open when the pump is running, 
this being a possible contingency if the connection is made 
to the final stage casing. It should be mentioned that the 

onnecting of the air-extraction pipe to the discharge 

branch, apart from the possibility of danger previously 
referred to, is generally useless for charging purposes, as 
aur locks caused by the stages will prevent the unpellers 
heing more than half-charged with water. 

It is becoming increasingly common, more exspeciaily | 
for mine drainage, to couple turbine pumps to high-speed 
alternating-current motors, and the well-known starting 
characteristics of the latter, in particular of the squirrel 
cage type, render it important that the main sluice valve 
at the pump discharge be kept fully closed until the motor 
has ran up to speed. Under this condition, the power 
required to drive the pump at full speed is approximately 
one-third of that necessary at full load. Should starting | 

e attempted with the sluice valve open to the normal 
vorking extent, it will usually be found that the motor 
vill fail to run up to speed or will be seriously overheated 
should it do so, on account of the greatly increased starting 
torque required. 

Although turbine pumps may be run at normal speed 
and with closed sluice valve with perfect safety for short 
periods, yet it is inadvisable to run them under these 
conditions for more than two or three minutes at a time, 
on account of the rapid overheating of the water with 
which they are charged. To prevent this, many sluice 
valves are provided with by-pass valves which, together 
with the balance water leak-off, change the water suffi 
ently frequently to prevent overheating. 


é 


In coneluding these notes, it should he added that, 
notwithstanding the somewhat formidable list of pre 


cautions and possible sources of trouble detailed im them, 
vet in practice centrifugal pumps are inherently simple and 
trouble-free. It is just because there is so little in them to 
go wrong that possible sources of trouble are sometimes 


neglected or overlooked. 





The Fishery Patrol Boat Vaila. 


In a Journal note of September 18th we gave a brief 
weount of the fishery patrol boat Vaila, a new type of | 
wt motor cruiser, which has been specially designed for 
the coast service of the Scottish Fisheries Board. By | 
‘he courtesy of her designers and her builders we are 
now enabled to give some further details of this interesting 

and novel high-speed vessel, which has, wé understand, 
undergone exhaustive trials with conspicuous success. 
Che Vaila was designed by Mr. Norman Hart, of Kings- 
bury House, St. James’, London, and it may perhaps 
he best described as a boat having a stepless hydroplane 
hull, with the weight and draught of a craft of the dis- 
placement type. It is claimed that such a combination 
of features is valuable in that it renders possible more 
comfortable accommodation and seaworthiness, and at 
the same time permits of a speed and running economy 
which has not previously been attained. 








As our readers are doubtless aware, the high ratio of | the standard model, and, we learn, reduce the weight 


horse-power to displacement has always proved a serious 
problem in the case of craft which are required to plane, 
and for this reason designers have been in the past natur- 
ally slow to take responsibility for turning out boats of 
the hydroplane type with scantlings fully up to those 
used in a displacement type of hull of the same size. 
In fact, we are informed that there was a general belief 
that such boats, if designed, would not plane. 


at full speed and the characteristic wake with 


disturbance. 


It appears probable that the combimed type of bull | 


we have referred to will, whether built in wood or steel, 
become increasingly prominent during the next few years, 
when it is once realised that the demand for higher speeds 
than those which can be obtained with the displacement 
type of hull can be satisfied without any sacrifice of 
comfort, seaworthiness or economy. During the extensive 
trials which were carried out on the Vaila, it was found 
that the boat had all the good qualities which might be 
expected from a well-designed displacement craft of her 
size, together with the characteristic stiffness and speed 
of the hydroplane. 

Her full draught, even at a speed of more than 16 knots, 
is considerable, being in the neighbourhood of 4ft. 6in., 
whilst her beam of 12ft. gives a steadiness and accom- 
modation space rather greater than that which is usually 
obtained with a displacement boat of the same length 
The leading particulars of the Vaila are as follows : 


Length overall 5Ht. 
Breadth 12ft 
Depth ft. Gin. 
Draught at full speed ~~ é tit. tin 
Propelling machinery Priple-screw Gleniffer motors 
Diameter of cylinders 6in 
Stroke Sin 


800 reve. per mun 


300 B.H.LP. 


Speed of motors - 
Total power at above speed 


The hull of the ship was built by Hugh M’Lean and Sons, 


of Govan, Glasgow, and the following particulars of the | 
An oak keel 44in. sided extends | 


scantlings are of interest 
the full length of the boat; it protects the propellers 
and allows of the vessel being. beached. The ground 
frames are 2in. sided, also of oak, and are twelve in number, 
whilst the 24in. sided engine bearers extend the full length 
of the hull. Teak coamings are used, and the deck is 
planked with ljin. yellow pine. The drawings—-given in 
Fig. 3-—serve to indicate the character of the accommoda- 
tion provided and the deck fittings. 


The propelling machinery was supplied by Gleniffer 


From this | 
point of view the illustrations reproduced in Figs. 1 and 2 | 
are of considerable interest, for they show the Vaila planing | 
small | 


of the complete engine by about 8} cwt. , 
The wing motors are also six-cylinder models designed to 
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use petrol, and again alumna crank cases and 


No reverse gears are required on the 


pistons are used, 








FIGS. 1 AND 2 


Motors, Limited, of Anniesland, Glasgow, and it comprises 
a centre cruising motor of the company’s standard six- 





THE VAILA AND HER WAKE 


wing motors, but a fly-wheel friction clutch and thrust 
bearing is fitted. The thrust bearing is mounted on a 
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FIG. 3-THE FISHERY PATROL BOAT VAILA 


cylinder type, with reversing gear, and the firm's patented 
vaporiser for using paraffin. 


bracket on the crank case, and it takes not only the pro- 


An aluminium crank case and | peller thrust but also the starting thrust of the propeller 
reversing gear casing are used instead of cast iron, as in| when the engine is not running and the propellers are 
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idling. 
are started by throwing in the friction clutches. The 
cruising speed of the Vaila with the centre unit only in 
operation is 8 knots and the full speed with the three units 
16 knots. In Fig. 4 we reproduce fuel consumption 
curves for the centre paraffin motor and a power and speed 
curve for the two wing petrol motors. With the present | 
price, the cost for fuel is stated to work out almost 
exactly the same as that of a first-class railway fare for | 
each person accommodated, and accommodation is pro- 
vided for two officers and a crew of three. 
carries fuel supplies sufficient for a 400 miles voyage. 


| 
When the boat is under way the wing engines 


| 391, 


The Vaila | 


We understand that Mr. Norman Hart is now designing | 


to order a motor yacht of a similar type, but with a speed 
of 20 knots. 





Extra High-tension Underground 
Connecting Box. 


‘Tue extra high-tension underground branch or service 
connecting box—-illustrated in the accompanying drawing 

has recently been designed by Mr. J. E. Stewart, 
M. Inst. C.E., of 3, Gloucester-place, Swansea. in con- 
junction with Electric Control, Limited, of 177, Reid- 
street, Glasgow, which company is putting the box on the 
market. It was evolved as the result of an attempt to 
meet a want which is felt every time connecting branches 
to consumers’ premises or extensions to extra high-tension 
underground mains have to be made, and to overcome 
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the difficulties encountered with such mains ally 
when faults or interruptions occur through the 
the consumer. 

It is claimed for the box that it embodies within 
relatively emall space all the features which can be adopted 
for overhead branches, and that the branch from the mains 
can be made without cutting the mains. 

The drawing makes the arrangement so clear that but 
little description is necessary. The branch circuit 
made, first through the choking coil C, then through the 
switch 8 and the fuses F, so that should it be necessary to 
test the branch circuit or to change or inspect the fuses, 
the work can be done safely after opening the switch. 

The box is filled with bitwmen compound up to such a 
height that any water which may enter cannot come 
into contact with a charged surface, and would have 
to rise above the lip of the porcelain fuse protector before 
it could do so. 


Is 








Calitzdorp Dam. 

FIRST CONCRETE STORAGE 
DAM IN SOUTH AFRICA. 
CALITZDORP is situated on the Gamka River a short 
distance above the Gouritz River Poort. The Gouritz 
River can be readily found on the map, as it enters the 
sea on the south coast of Cape Colony. The district 
produces crops of excellent fruit. For nearly a hundred 
years irrigation has been practised there, but occupation 
of the land upstream gradually reduced the flow of the 
river, while development of the land round the village 
increased the demand for water. The inhabitants decided 
to resort to storage, and their efforts led to the building of 
a concrete dam by the South African Irrigation Depart- 
ment. An account of the project and a description of the 
works, by Mr. P. A. Taylor, is given in the department's 
Magazine, September, 1924, from which the following 
particulars are given, some comment on points of special 

interest being interpolated. 

The Gamka River drains a large part of the Great 


THE IRRIGATION 


Karroo as well as a part of the Zwartberg, this range of 
mountains having a rainfall up to 30in. a year on the peaks, 
though the average at Calitzdorp is less than 12in. The 
capacity of the reservoir at full supply level is 205 million 
cubic feet, and the amounts of water passing the site of the 
dam in the years 1912 to 1917 inclusive were, respectively, 
434, 555, 205, 373, and 757 million cubic feet, an 
average of 452 millions. In most years, therefore, there 
will be a large amount of water not impounded. The 


| spillway has been designed to discharge 11,900 cusecs 


with 5ft. depth on the sill. The freeboard is 2ft. to the 
top of the corbel of the crest and 4ft. if the height to the 
top of the panels of the parapet be added. With the 
water level at the top of the corbel the discharge would 
be about 19,000 cusecs, with the panels giving an emergency 
freeboard of 2ft. Taking the area of “70 odd square 
miles "’ as being 75, the estimated high flood, 11,000 
cusees, Corresponds with a coefficient of 431 with the 
Dickens formula, or 618 with the Ryves formula; 
the weir discharge with ft. depth corresponding with 
the coefticients 467 and 668 respectively, the latter 
figure being somewhat less than South Indian 
precedent suggests, namely, 675. If, however, we 
take the normal coefficient for the Dickens formula, 825, 
we obtain the estimated figure of nearly 21,000 cusees ; 
and, in the Ryves formula, the coefficient of 1000 recently 
employed and suggested by experience in countries other 
than South India, the result is nearly 17,800 cusecs. It 
seems very unlikely, therefore, that the level of the 
reservoir will ever rise above the corbels. 

The dam is founded on solid quartzite. It is of mass 
concrete, 6:2}: 1, with 20 per cent. of large stones as 
*“ plums.”” The volume is 63,000 cubic yards. The crest 
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length is 700ft., the maximum height above river bed 100ft. 
and above foundations 112ft. The greatest width at the 
base is 74ft. The crest is 8ft. wide in the solid, with 
corbels, and the parapot is of the pillars and panels type. 
The corbels are lft. above the solid crest and monolithic 
with it, the tops of the panels being 2ft. higher. The 
upstream face of the dam is vertical, the downstream 
face having a slopes of 1} to 1 to within I17ft. of the top, 
and thence a steep batter. A noteworthy feature of the 


cross-section is the vertical upstream face, an unusual | 
small batters 


feature for a dam of this height, though very 
are usual. The spillway is 330ft. wide—waterway 


and discharges down steps into a contour tail race on the | 


right hank. This tail race is 5ft. wide at the upper end, 
widening to 50ft. where the water passes the end of the 
dam, the slope from this point being | im 50, chanying 
to 1 in 35 about 100ft. downstream. The tail race is cut 
out of the fissured quartzite of the hillside, and is pro- 
vided with a cut-off wall 330ft. long and 10ft. thick, 
carried down in some places more than 40ft. into water- 
tight rock. 

The air temperatures of the locality range from 22 deg. 
Fah. to 120 deg. Fah. and, accordingly, contraction joints 
have been provided both in the dam and in the spillway. 


‘ault of There are five such joints in the dam, about 100ft. apart, 


extending from foundation to crest. The joints are formed 
by smooth abutting surfaces with three stanching elements, 
2ft. tin. apart. Two of these are bitumen dowels 6in. 
wide lengthwise of the dam, of dice-box section, 4in. 
thick at the edges and 3in. at the throat in the joint. 
The third element is a copper plate, 12in. wide, fixed 
between two-ply bitumen sheets, the edges being sealed 
with bitumen in each recess, the enlargement thus filled 
being 3in. square in section, set diagonally to the strip. 
This plate is 2ft. from the face of the dam. Bitumen 
dowels, similar to those in the joints of the dam, are 
provided for the joints in the spillway, of which there are 
three. 

There are two outlets, one an 18in. 
above river bed level, and the other a 24in. pipe 40ft. 
above river bed level. These pipes are in culverts. The 
bronze-faced sluice valves are operated by rods from the 
top of the dam. The lower outlet is intended for passing 
the normal flow of the river, as compensation water, 
and for emptying the reservoir should it be necessary. 
The capacity of the lower outlet is 75 cusecs with the 
reservoir full, that of the upper outlet is 22 cusecs with 
a head of 1. 7ft. 

For building the dam a cableway was used, having a 
span of 1100it. and capable of transporting 3 tons in 
6 minutes. The stone crushers and concrete mixers had 
an output of 1 cubic yard in 6 minutes. Sand had to 
be carted 5 miles by teams of donkeys and mules. The 
stone was obtained from adjacent quarries and selected 
stuff from the excavation for the foundations was also 
used. The concrete was placed from buckets, delivered 
by the cableway and by cranes and shoots from sub- 
sidiary plants. With cement at 8s. por bag of 188 lb. 
tho cost of the concrete was 36s. per cubic yard, the cost 
per cubic yard with plums being 31s. 8d. The main 
canal runs from a stilling chamber for nearly .2 miles on 
the left bank, cut in rock throughout, with three piped 
kloof crossings and a short concrete flume. It then forks, 
the left bank canal carrying 12 cusecs and the right bank 
channel, supplied through an 18in. siphon, 8 cusecs, 
Below this point there are three road crossings, with pipes 
in deep cuttings under the roads ; 12 pipe kloéf crossings, 
7 siphons, and several “flood escapes.” The left bank 


pipe a few feet 


canal is about 13 miles long and the right bank canal 
9 miles, both reaching the boundaries of the irrigated 
area, and having slopes of 1 in 2500 except at crossin,, 
The area previously irrigated was 373 morgen, or 
acres, and the new canals command an additional Zross 
area of 2180 acres, of which 1393 acres can probably be 
irrigated. 

A very useful analysis of costs is given. The total evst 
was £168,000, including land, £9870 and roads £3672. 
The total engineering cost of the irrigation works, ine!),| 
ing administration and general charges, £13,500, 
£154,500. The dam and spillway cost £123,800, 
engineering costs total and the items are, therefore, 
roughly in the proportions ; total 100 ; dam, 67.3; spill 
way, 6; canals, 11; miscellaneous—administrative aid 
general, 9. The rates for rock excavation were ;—-Fo 
dations of the dam, 4s.; for the spillway, 4s. and 3s. yor 
cubic yard. It may also be noted that, at full sup)! 
level, the reservoir contains about 1200 cubic feet po 
£1 of the engineering expenditure. The whole cost 
terms of the new irrigable area, is nearly £120 per a 
Without deducting losses by evaporation and absorpti 
the relation between the volume of water stored aly 
the upper outlet and the area of irrigable land is 12 
million cubic feet and 1393 acres, or a depth of 3ft 
water. 
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Australian Engineering Notes. 


Tus Federal, Victorian, South Australian, and N;: 
South Wales Governments have approved of the proposa 
of the recent conference regarding the construction of t! 
Hume Reservoir. The resolutions, which have be« 
approved by the above-named Ministries, were that pr: 
visiou should be made for outlet works at the Huw 
Reservoir suitable for hydro-electric generation ; that t! 
cost of such additional works, estimated at £40,000, shoul: 
be borne in equal shares by the Governments of New Sout! 
Wales and Victoria, which Governments should have t) 
| sole use of any power generated at the reservoir ; that t) 
ijwork of construction of the Hume Dam, of sufficien' 
dimensions to provide for a reservoir of 2,000,000 acr: 
feet, should proceed for a period not exceeding three year 
and that the question of the ultimate capacity and com 
pletion of the reservoir be then the subject of a furthe 
conference of Ministers representing the four contractin 
Governments. 

* > 

Tue New South Wales}Premier siated recently that 
approximately 92 per cent. of the contsact price of th 
North Shore Bridge would be spent in Australia. Al! 
material except steel! plates would he produced in Australia 
Steel plates to be imported were valved at £348,000, and th: 
balance of the cont:act price, amountmg to £3,873,921 
would be spent in Australia. 

7. * . > 

Tue New South Wales Railway 
| inviting tenders, closing February 18th, for the supply of 
| four three-phase, 25-cycle, 500 kVA transformers. 





2 e al al 


Commissioners are 














BITUMEN IN ROAD CONSTRUCTION. 


OFFICIAL support for the scheme for the foundation of 
a Chair of Highway Engineering at London University 
will, we understand, probably be forthcoming from the 
Asphalt Roads Association, the majority of the leading 
members of which are already closely interested in the 
Paviors Company's proposals. While the unportant pro 
gramme of research work planned by the Association 
will, of course, be carried out quite independently, the 
close identity between the main objective of the Associa 
tion and the general purpose of the proposed University 
faculty, suggests that some degree of co-operation might 
be desirable. 

The Association, which has offices at 40, Broadway, 
London, 8.W. 1, has as its primary function the develop- 
ment along scientific lines of the use of bitumen as a matrix 
in road construction. Its research and technical work will 
be directed towards (a) the evolution of new and improved 
methods of asphalt construction 6f various forms, and the 
solution of practical problems that may arise; (b) the 
more effective regulation of bitwminous road work by the 
formulation of improved standard and special specifications 
and the simplification and co-ordination of sampling and 
testing methods ; (c) the study of foundations and sub- 
bases, and of aggregates for use in asphalt; and (d) the 
comparative costs and values of different types of con- 
struction in relation to the conditions encountered on roads 
of all classes. The results of this work will be made freely 
available to highway engineers and others in any way 
interested in road construction, to all of whom the Assv- 
ciation will accord technical mformation, advice and 
facilities in connection with construction work of any 
description. 

Numbering among its controlling members a majority 
of the leading British authorities on bitumens and asphalts, 
the Association invites the co-operation of county and 
local authority road officials, who are being enrolled as 
associate members. The funds of the Association will be 
wholly devoted to the furtherance of those objects of 
experiment and research, and the collation, collection and 
dissemination of information and statistics, which inspired 
its foundation. 





COMPLIMENTARY DisneR.—On the 20th inst. the senior staff 
of the Yorkshire Electric Power Company entertained Mr. W. 
Woodhouse, the and of the company, at a 
ec rey er dinner in honour of his recent election as president 
of the Institution of Electrical Engineers, Mr. J. J. H. Stans- 
field, the secretary of the company, being in the chair. ‘In pro- 
posing the health of the guest of the evening Mr. Stansfield 
referred to the long and varied experience which Mr. Woodhouse 
had had of the electrical dustry in all its branches and to the 
interest he had taken for many years in the Institution, both in 
Yorkshire and in London. Mr. Woodhouse joined the staff of 
the Newcastle Electric Supply Company in 1899, and four years 
later was appointed to take charge of the Yorkshire Electric 








Power Company. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Christmas Holidays. 


Or business in the Midland iron and steel trade 
this week there has been practically nil, both producers 
und consumers having settled down to enjoy the Christmas 
vacation in readiness for the strenuous work of stocktaking 
and the overhauling of their plant and resources prepara- 
tory to the trade which is hoped for, and confidently 
anticipated, in the New Year. Very little rolling, if any, 
has been done in this district this week, practically all the 
works being closed down. Business, therefore, is being 
held up until the New Year, and hopes are high that buying 
will then develop on a fairly large scale. Undoubtedly, 
the iron and steel industry will benefit considerably from 
the very substantial railway programmes of reconstruction 
ind re-equipment recently announced. Midland and Staf- 
fordshire mills expect to be called upon to supply large 
quantities of iron and steel for rolling stock construction, 
and local engineers anticipate a fair share of the construc- 
tional work. Many things have contributed during the 
past three months to a return of industrial confidence and 
manufacturers’ spirits have risen accordingly. The out- 
look for the year 1925 has become increasingly promising. 
lhe past vear has been a trying and anxious one for 
Midland industrialists, and in the heavy steel trades, and 
the Staffordshire finished iron industry, there has prevailed 
much depression, and works have suffered through the 
working of plants especially designed for 
large production. Considerable trouble has been caused 
by continued ferment in the labour world and that con 
stitutes the black spot on the 1925 horizon. It is sin 
cerely hoped that with signs of the turning tide of trade 
labour will act reasonably and that disputes will be settled 
without resource to strikes and lockouts 


intermittent 


Market Position. 


Expectations of improved buying of iron and 
steel in the New Year are such as to maintain the general 
level of prices, and what little business has been done 
during the week has been on the basis of recent quota- 
tions. The only exception is in the case of mild steel 
billets, where values have fallen as the result of the sudden 
change in the outlook for the tin-plate trade. Welsh 
billet makers have offered supplies at as low as £7 per 
ton, but consumers’ immediate requirements being satisfied, 
little, if any, advantage has been taken of these offers. 


Trade Situation. 


The trade returns for the past month give en 
ouragement to the hope that the iron and steel industry 


is again moving forward. In November imports were 
down and exports were up. From August onward the 
amount of partly manufactured and finished material 


purchased from competing nations had been increasing, 
with disturbing regularity. In November there was a 
sharp decline, due, however, to more stringent conditions 
on the Continent, rather than to any considerable transfer 
of demand to the home producer. Whereas imports in 
October totalled 241,328 tons, value £2,110,197, the Novem- 
ber returns, covering two fewer working days, gave 
213,002 tons, value £1,805,666. <A large tonnage of forge 
and foundry pig was imported, but there was a much 
more considerable decline in the foreign basic pig that 
came in. In blooms, billets and slabs the shipments were 
still heavy—-58,645 tons—though not quite so heavy as 
in October. In other leading categories the figures were 
lower. The increased exports of pig iron in October were 
not quite maintained in November. While our overseas 
trade in finished materials took a variable course, there 
substantial improvement in departments, 
November being the best month since July. 


Was some 


Railway Engineering. 


The additional expenditure on home railways 
comes at an opportune time. It is to the export trade 
that the rolling stock firms ordinarily look as the mainstay 
of their trade, and at present they are getting very in- 
wdequate orders from foreign markets. It is not to be 
supposed that these outlays on the part of the leading 
home railways which have been foreshadowed will be 
proceeded with immediately in their entirety, but the 
contracts made with outside firms for rolling stock are 
an earnest of what other industrialists may expect. De- 
liveries of the wagons required will begin early in the New 
Year, and will go on for six to nine months. At the 
moment many of the Birmingham wagon works have 
excellent contracts on their books, in some cases insuring 
full work until the autumn. Very little contracting has, 
as yet, been done for rails, though many thousands of tons 
are understood to be involved in the scheme. 


Steel Houses. 


A great deal of interest is being taken in the 
Midlands and Staffordshire in the Government projects 
for the encouragement of the use of steel in house building. 
This is a matter of great importance to the steel works, as 
the most powerful plant, having large capacity, is well 
suited for the production of the steel plate which will 
be ealled for in such structures. This enterprise may 
prove to be of great value to the trade if such houses 
become popular, and the various schemes now being con- 
sidered fructify. Many Midland local authorities are 
experimenting with a view to erecting large numbers of 
steel houses if it is deemed advisable in the light of such 
experiments. 


Black Country Industries. 


The end of the year finds many of the Black 
Country industries in a much improved position, and there 
are prospects of increasing activity in the New Year. 
The various branches of engineering continue to show a 
healthy forward movement. The tube trade, whieh has 





been under a cloud in this district for a long time, is now 
getting along better, orders coming through more freely. 
The electrical machinery trade continues fairly good, the 
export business being quite a feature. In the stamping 
industry the home trade has been picking up for some 
time, following a spell of quietness. The present indica- 
tions are that things will improve further, but competition 
for business remains very keen. Foreign markets con- 
tinue to be quiet, due to the activities of continental and 
American makers. Structural engineers, at the moment 
fairly quiet, are getting useful inquiries which should 
eventually bring good lines to the mills, though these 
will take time to develop. Heavy edge tools continue to 
find a brisk trade overseas, but the busy season is now on 
when merchants have to buy in for the spring planting 
season. Motor engineering is keeping up well, the demand 
being in excess of most manufacturers’ recent anticipa- 
tions. 


Fewer Unemployed. 


The weekly statistics of unemployment show that 
for the week ended December 15th the number of un- 
employed persons in the Midland area was 136,973, as 
compared with 139,362 the previous week, a decrease of 
about 2400. In the Birmingham area there has been a 
decline of 756, the aggregate dropping from 29,966 to 
29,210. Short time workers are 206 less, the total stand- 
ing at 926. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER. 


Iron, Steel and Metals. 


THe markets this week are very quiet and dull 
on account of the holiday season, and one finds very little 
business passing on the Manchester Exchange. Instead 
of actual business to produce cheerfulness there is a very 
favourable anticipation of what is going to occur next 
year, and, in spite of the present idle markets, people are 
very bright and optimistic, and the general feeling seems 
to be that we are getting away from the bad years and 
nto a period of more normal trading conditions. The 
mere belief in this may be sufficient to make markets 
better in the opening of the year; but one cannot help 
thinking that the feeling is far too sanguine. There are 
many difficulties still in the way of a return to normal 
trading and normal industry, not only here but through- 
out Europe ; but in this country especially one main diffi- 





culty lies in the fact that the cost of production is very | 


much too high 


Metals. 


The markets for all the non-ferrous metals are 


| molten metal. 


very firm and are generally thought to be in a promising 


condition. Naturally actual business is restricted, but 
the optimistic feeling is very obvious, and even in the 
absence of much buying by consumers the market has an 
active appearance. The movements in the sterling-dollar 
exchange have been against an advance in copper, but 
in spite of this the market has been firm, and the tendency 
amongst operators to speculate for a rise is more obvious. 
Even the more cautious of the merchants have been ex- 
pressing the opinion that copper will be dearer in the New 
Year. Perhaps a note of warning ought to be sounded 
now so that undue speculation leading to an extravagant 
rise in pr.ces may be checked. The fact is that a moderate 
rise in copper may probably occur, and may reasonably 
be sustained ; but any extravagant rise in the present 
circumstances would be suicidal madness. We may prob- 
ably trust the American copper magnates to see this and to 
put a stop to extravagances. There is a very large margin 
for the expansion of copper production, and anything like 
really high prices would bring in a lot of new metal. The 
consuming trades are improving, but they are not yet very 
robust, and ought nct to be subjected to a flood of supplies. 
If the market can be kept from extravagances, then £2 
or £3 per ton may be added to the selling prices of copper. 
A favourable view of tin is also taken in this market, 
based mainly upon the fact that consumers of tin must 
now rely upon the current production. At the moment, 
however, this production seems rather more than equal 
to the needs of the market. Of course, if there should 
be a spurt in the tin-plate trade or even in general engi- 
neering consumption, the position might be altered. In 


One does not see what is to happen in the future unless 
Lancashire iron can be brought down nearer to the price 
of steel. In the market for sectional steel there seems to 
be a rather more hopeful feeling ; but prices remain as 
they were, viz., at £9 for joists and angles, £9 15s. for plates 
and flat bars, and £10 to £10 7s. for round bars. The big 
steel works at Parkgate are again beginning to make acid 
billets, for which consumers in Manchester have been 
forced to pay over £11 per ton for some time, while billets 
of rolling quality have been available at about £8 per ton. 
It is a little difficult to understand why such extreme 
figures should have been maintained for acid billets. 


Scrap. 


The market is in a much more hopeful frame of 
mind this week, and dealers are stiffening in their ideas 
as to the prices, both for melting steel and for cast iron 
scrap. For heavy wrought there is only a poor demand 
owing to the idleness at the Lancashire forges. Holders 
of fine textile machinery cast scrap are now asking up to 
90s. delivered for it ; and for ordinary broken machinery 
metal 85s. per ton is asked. There are reports that some 
Sheffield consumers of melting steel scrap are offering 
80s. and 82s. 6d. per ton; and, of course, this means that 
the Lancashire dealers who have been buying recently 
at 62s. 6d. and 65s. on trucks will be able to clear out at a 
substantial profit. 


Stainless Iron. 


The manufacture and uses of stainless iron 
formed the subject of a paper read before the Manchester 
Association of Engineers on Friday last, by Mr. Harry 8. 
Primrose. The author said that the name “ stainless ” 
was rather ill-chosen, for the metal would rust under certain 
conditions. He described the Hamilion-Evans process 
whereby stainless steel can be produced more cheaply 
than hitherto. In a recent note in this column I made 
reference to this interesting process, which commences by 
melting mild steel scrap in the usual way in an electric 
furnace. The slag is then poured off and a slag known 
as the “ reception ™ slag is introduced on to the bath of 
molten steel. When the slag is in a suitable condition, 
chrome ore intimately mixed with ferro-silicon is thrown 
on to it, and the entire body of the ore, with its refracting 
components, is fused, while the chromium oxide, iron 
oxide and manganese oxide are reduced by the action 
of the silicon in the ferro-siligon. The chromium and other 
metals descend into the molten metal while the other 
components of the ore are retained in the slag. The silica 
resulting from the oxidation of the silicon combines with 
the lime in the slag, and the basic lining is thus protected 
from excessive corrosion, while the resulting slag, after 
reduction has taken place, acts as a refining agent for the 
It is necessary that the chrome ore should 
be as rich as possible in chromic oxide and iron oxide im 
order that the minimum quantity of slag may be produced. 
It is claimed that by means of the Hamilton-Evans process 
ingots can be produced at £30 per ton, as compared with 
£65 per ton for mild stainless steel ingots made by the 
ferro-chrome process. 


Some Interesting Engineering Work. 


A few days ago | had an opportunity of inspecting 


| several really interesting jobs which have recently been 





the markets for lead and spelter there is still a good deal | 
of optimism ; but there are many people who are beginning | 


to be afraid of the lead prices. In Manchester up to 
£44 10s. was paid for a small lot of foreign pig lead. All 
our ideas about lead will have to be revolutionised if these 
prices are to prevail. 


Pig Iron. 


The markets here for pig iron are quiet but firm. 
There is no sign of weakness anywhere, and sellers seem 
to be confident that after next week there will be a renewal 
of the demand which may enable them to raise prices by 
Is., or perhaps by 2s. 6d. Derbyshire makers are aiming 
at 85s. per ton in trucks at the furnaces, and say that 
this price will not do more than give a fair remuneration 
on the pig iron itself. Of course, some makers contrive 
to get a fair return out of the by-products, but this is not 
the case with all, and they naturally contend that pig 
iron ought to pay for itself. One doubts, however, whether 
Derbyshire iron can be put up to 85s. while Northampton- 
shire is selling at less than 77s. 6d. at the furnaces, and 
while Cleveland can be bought at 81s. That there will be 
some increase in the actual consumption of foundry iron 
in this district next year is probable enough, but it must 
not be forgotten that the ironfounders bought largely 
early in November, and may not be ready to buy largely 
again so soon as the year opens. Scotch iron is firm here 
at 107s. 6d. per ton delivered, but East Coast hematite 
is rather weak at slightly under 101s. 


Finished Material. 








| 


completed by Scott and Hodgson, Limited, Guide Bridge, 
near Manchester. They include an electrically operated 
driving gear of the American type for a sheet-rolling mill, 
which are said to be amongst the first constructed in this 
country, and the largest that have hitherto been attempted. 
The plant is intended to drive normal loads of 5000 horse- 
power, peak loads of 10,000 horse-power, and occasional 
peak loads of 15,000 horse-power. The power is trans- 
mitted through huge double helical gears made by the 
Power Plant Company, Limited, the large wheel being 
17ft. diameter and 4ft. on the face. This is claimed to be 
the largest double helical gear wheel that has ever been 
undertaken in this country. The gear ratio is 8 to lL. 
The whole of the gearing is enclosed and is lubricated by 
oil supplied in jets at the points of contact of the wheel 
and pinion, and the main bearings are fitted with both 
pressure and ring lubrication. A second example of the 
firm's recent construction consists of a high-speed fly- 
wheel set for use in conjunction with Ligner apparatus for 
balancing the load for electrically-driven rolling mills or 
for colliery winding, and consists of a wheel 12ft. 
diameter by I7}in. thick, weighing 364 tons. It is de- 
signed to revolve at 600 revolutions per minute, and is 
so accurately balanced that the wheel is caused to revolve 
slowly by the flow of oil under pressure through the main 
bearings. This oil is forced through at a pressure of 
about 150 lb. per square inch by a self-contained pump. 
The third machine which I saw under test at Scott and 
Hodgson’s is an electric winding engine for colliery work ; 
the chief features of the plant being an improved device 


| for preventing both overwinding and excessive speed—an 


interesting attachment to the governor machanism which 
brings the powerful band brakes into operation at the 
appropriate moment. 


The Mechanicals. 


At a meeting of the North-Western Branch of 
the Institution of Mechanical Engineers, held in Man 
chester on Thursday, the 18th inst., the two papers by 
Professor F. C. Lea and Mr. J. M. Lessells, on ‘‘ The Effect 
of Low and High Temperatures on Materials,” and “ The 
Elastic Limit in Tension and its Influence on the Break- 
down by Fatigue ” respectively were discussed. Professor 
Haigh, who was responsible for reading an abstract of 
Mr. Lessells’s paper, took advantage of the occasion to 
contribute a most instructive commentary upon the 
subject, illustrated by some photographs from experiments 
which he had carried out. There was a stimulating dis- 
cussion of Professor Lea’s paper, some portions of which 
were pretty freely criticised, and if time had permitted the 
discussion could have been extended considerably. 


Manchester College of Technology. 


To celebrate the centenary of the Municipal 


There is no sign of improvement in the demand | College of Technology, the Lord Mayor of Manchester 
for Lancashire bar iron, and the trade is dull and depressed. ' Alderman F. J. West, M. 1. Mech. E., held a reception 
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at the college on Friday last, when an address was de- 
livered by the Earl of Crawford and Balcarres. The 
laboratories and workshops were thrown open to the 
xuests. In the weaving laboratory of the textile depart- 
ment a demonstration of the process of weaving was 
given, and in another department the processes of letter- 
press, lithographic, and offset printing and the linotype 
and monotype processes of mechanical composition for 
letterpress printing were shown. Examples of the work 
clone were presented to the guests as souvenirs of the cen- 
tenary. During the evening the Lord Mayor referred to 
the proposed extensions of the college, which are to be 
carried out at a cost of a quarter of a million pounds. 
‘Towards this sum £120,000 has already been promised, 
and £60,000 has been paid. The Lord Mayor expressed 
the anticipation that the Manchester Corporation would 
provide the balance of the money required. He said that 
there was every prospect that Manchester would keep 
ahead in the field of technical education. The Earl of 
Crawford, in an admirable address on the history and 
objects of the College of Technology, said that elsewhere 
technical education was looked upon as a right, but in 
Manchester so great was the scope, so varied the objectives, 
so remarkable the equipment, and so efficient the staff, 
that he hoped it would be treated rather as a privilege. 
He said the college had still great duties to perform, duties 
more onerous than ever, and he was convinced that those 
responsible for the government of the institution would 
face those obligations with courage and determination. 


BARROW-IN-FURNESS. 
Hematite. 


The hematite pig iron trade is gradually improv- 
ing, and the number of inquiries is increasing. Makers 
are experiencing a better condition of things than for 
some time past. Orders for forward delivery are coming 
in, and the output in the district is pretty well taken by 
customers, who are more inclined to hold small stocks than 
they were. It will take some time before trade can be 
called brisk, but in the meantime the tone is good, and one 
ean view the future with a certain amount of optimism. 
Regarding output, much depends upon the state of the 
steel trade. If the sheet departments can be kept going 
with orders, then the amount of iron that they will take 
will considerably affect the number of furnaces that will 
have to be put or kept in blast. The continental trade is 
not big at present. A cargo went to Antwerp last week, 
the vessel which took it having brought billets from Ghent. 
\merica is taking more iron, and two part cargoes were 
dispatched last week for Philadelphia and New York. 
No doubt the regular service of freight steamers between 
Barrow and New York and Philadelphia is fostering a better 
trade in pig iron. 


Iron Ore. 


The iron ore trade is slightly improved. Apart 
from local demands, which total a fairly heavy proportion 
of the output, better trade with customers outside the 
district is being experienced. There was dispatched last 
week a part cargo of ore to Antwerp. Spanish and other 
foreign ores are in slightly better demand. 


Steel. 


The steel trade is just moderate, with two rail 
mills working, but both requiring fresh orders to keep 
them running. The first consignment of steel rails for 
New Zealand was loaded at Barrow last week ina Shaw 
Saville steamer, the tonnage being 5000. The hoop and 
small section mills are experiencing a fair trade. 


Holidays. 


It is a sign of better times that Vickers, Limited, 
are only closing down a few days for the holidays. They 
cannot afford any delays on present contracts. 








SHEFFIELD. 


(From our own Correspondent.) 


Heavy Steel Trade. 


Tue billet mills and open-hearth furnaces have 
been closed down for the holidays. The length of the 
stoppage will depend upon the state of trade, but it is 
expected that it will be of a fairly long duration. Up to 
the time of closing down the acid departments were busier 
than the basic, but both were experiencing the quietude 
usually associated with this period of the year. About the 
middle of December there came something in the nature of 
a sharp slump after a period of brisker buying, and though 
some producers were rather hard pushed to get orders, 
and were indeed not averse to giving concessions here and 
there, « feeling of depression did not descend on the market. 
There have been reasons for believing that the opening 
of the New Year will see a gradual revival of trade. The 
buyers of crude and semi-finished steel expect to be busier, 
and as they have brought their stocks down to the lowest 
possible point for the year-end stocktaking, they should 
be more prominent in the market as soon as they are cer- 
tain of their own position. Although the feeling is one of 
optimism, there have been so many disappointments lately 
that all those interested in the iron and steel trades are 
proceeding with the utmost caution. In the event of the 
usual holiday stoppage being extended all the men who 
lose work in consequence will be granted unemployment 
relief. 


Manufactured Steel. 


With signs of improvement in other manufac- 
turing centres the makers of finished steel are anticipating 
an increased flow of orders. The railway companies have 
announced programmes which so far involve an expendi- 
ture of nearly £45,000,000. Most of this money is to be 
spent on the renewal of rolling stock, permanent way 
and bridges, and in view of the great quantity of steel 
required Sheftield is bound to benefit. Prospects in the 











shipbuilding trade are also more promising, and the result 
of all these developments should be orders for Sheffield 
castings, forgings, tool steel, tools and files, and all other 
classes of steel requisites. Sheffield interests are closely 
identified with certain firms which have secured recent 
railway contracts. The railway plants of Sheffield are 
capable of enormous and rapid production and a great 
deal more work can be accommodated. The home railway 
companies have done their best, but private wagon owners 
are now almost out of the market owing to the recent new 


specifications which involve increased cost, and the 
export market is nothing like what it should be. It is at 
this point that foreign competition has to be met. Indian 


work is difficult to get, but at the moment there is a fair 
number of orders in course of execution for the South 
American railways. 


Cammell Laird’s Report. 


In their annual trade report on railway carr age 
and wagon manufacture Cammell Laird and Co., Limited, 
state that “ the steel carriage and wagon industry, which 
depends mainly on exports to foreign countries, has been 
sadly handicapped by the fact that wages here are higher 
and working hours shorter than those ruling with our 
competitors on the Continent. As a natural result of this 
and the desire of continental firms to obtain work at any 
sacrifice prices have touched a very low mark. In many 
cases indeed the British manufacturer has found it impos- 
sible to include in his tender more than a very small pro- 
portion of overhead charges, and it has therefore been the 
rule rather than the exception for contracts to be taken at 
below cost of production. Such conditions, representing, 
as they do, a highly abnormal state of affairs, have been 
extremely trying to British manufacturers, and it is great 
relief to note indications of an improvement at last. 
Inquiries for rolling stock are becoming more numerous 
again and prices show a tendency to rise. The prospect 
also of stable government for some years to come should 
certainly help to revive that feeling of confidence without 
which no industry can prosper.” 


A Repeat Order. 


After delivering from their Nottingham works 
forty-one steel motor coaches and forty trailer coaches 
for the London Electric Railway, Cammell Laird have 
received a further order consisting of twenty-five control 
trailer coaches. These will be built during the early part 
of 1925. The first part of another important contract 
for the supply of steel coaches to the Great Indian Penin- 
sula Railway Company—-has just been completed. Thir- 
teen motor coaches and thirty-nine trailer coaches, all 
68ft. long by 12ft. wide, have been shipped to India. The 
remainder of this order, consisting of twenty-five motor 
coaches, 68ft. long by l0ft. wide, is not required until 
1925. During the year considerable progress has been 
made in the development of the ‘ Sentinel-Cammell ” 
coach, built in conjunction with the Sentinel Waggon 
Works (1920), Limited, which supplies the engine and 
boiler. Orders have now been secured for three two- 
corapartment *‘‘ Sentinel-Cammell ” steam rail coaches for 
the Ceylon Government Railways, two coaches for the 


London and North-Eastern Railway, one coach for the | 


Northern Counties (Ireland) section of the London, Mid- 
land and Scottish Railway, a coach for the Entre Rios 
Railways, South America, and one rail coach for the 
Haienosand-Solluftea Railway, Sweden. 


Plate and Cutlery. 


The plate and cutlery trades have had a fairly 
good season, and most of the works will be quiet for some 
weeks after the Christmas holidays. There is still a fair 
amount of work in hand for cheap case goods, the sale for 
which is steady during most of the year. Large quantities 
have gone away for the Christmas trade, and there has 
also been a big demand for the best grades of stainless 
cutlery. This season, also, there have been better trade 
conditions for silver and the highest qualities of electro- 
plate. Although the seasonal rush has been of shorter 
duration than was the case in more prosperous times, the 
volume of trade generally has been satisfactory. 


Cast Iron Houses. 


Rotherham Corporation has accepted as an experi- 
ment the offer of the Tenter Foundry Company, Mas- 
borough, to construct two cast iron semi-detached houses. 
The tenders for the two amount to £840 gross, but the 
subsidy grant will have to be taken off, which will make the 
cost to the Corporation £640 for the pair. Mr. Potter, of 
the Tenter Foundry Company, states that he regards cast 
iron houses as 4 solution of the problem of house shortage 
for working people, and incidentally a help towards reliev- 
ing unemployment in the iron trades. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Outlook. 


ALTHOUGH much has yet to be accomplished before 
anything like a normal state of industry is reached there 
are unmistakeable signs of improving trade, and that in 
the near future activity at the works in the North of 
England will be considerably increased. The outlook is 
certainly brighter now than at any other period for the 

t two years. Confidence is being restored in com- 
mercial and industrial circles, as is shown in the prepara- 
tions that are being made to re-start idle plant early in the 
New Year. The South Durham Steel and Iron Company 
expects to be ready in January to begin producing galva- 
nised corrugated sheets from its new department, which is 
at the moment in process of completion at its Malleable 
Works, Stockton. The full capacity of the plant which 
has been put down is 700 tons per week. There is an 
excellent market just now for galvanised sheet, particu- 
larly abroad, and the company expects that most of its 
output will be exported. 











Cleveland Iron Trade. 


While at the moment of writing business is alm. 
at a standstill consequent upon the Christmas holiday. 
the condition of the Cleveland iron trade is much mor 
healthy than it has been for many months past, and it | 
confidently believed that the turn of the year will witnes 
a further expansion of output and an approach to a wide; 
measure of activity than has been experienced for a lon 
time past. There is every reason to anticipate a goo! 
steady home trade, as Cleveland pig iron is about t}y 
cheapest in the country, while the export position show 
signs of improving. Rising costs of production on the Co, 
tinent are narrowing down the price margin, but it is sti!| 
true that with the advantage of a depreciated exchang: 
French, Belgian, and German producers can offer pig iro: 
at a lower price than British producers. However, many 
continental consumers prefer the better quality Britis! 
pig iron, and a fair number of export inquiries is comin 
forward. Prices are steady, No. | Cleveland foundry iron 
being 86s. 6d., No. 3 G.M.B. 81s. 6d., No. 4 foundry) 
80s. 6d., and No. 4 forge 80s. per ton. 


Hematite Pig Iron. 


There is little change of moment to note in the 
condition of things in the East Coast hematite pig iro: 
trade. Stocks in makers” yards are still heavy, but the 
are being gradually liquidated to augment the present 
output, which is going steadily into consumption. Mixed 
numbers are unchanged in price at 88s. per ton, and No. | 
at 88s. 6d. 

Ironmaking Materials. 

The foreign ore trade continues dull and feature 
less. Long contracts are the rule in this trade, but so fa: 
there has been little movement in the direction of covering 
requirements over next year. Sellers are quoting 22s. td 
per ton for best Rubio ore, c.i.f. Tees, but consumers decline 
to entertain this price, which they consider too high 
Good medium blast-furnace coke is steady at 25s. per ton 
delivered at the works. 


Manufactured Iron and Steel. 


Most of the steel works in the North of England 
have closed down until the first Monday in the New Year, 
and there is little movement in the market. The outlook, 
however, is regarded as encouraging. Prices are firmly 
maintained. 


Shipbuilding Output. 


Returns to hand show that the shipbuilding out 
put on the Tyne during 1924 was much greater than that 
of the previous year. It aggregates sixty-five vessels of 
274,557 tons, as compared with forty-five vessels and 
154,058 tons in 1923, an increase of twenty vessels and 
120,499 tons. The output on the Tees was the biggest 
since 1920. As against thirty new ships built in 1923. 
seventy-two were launched in 1924, and the gross tonnage 
was 185,182, as against 75,570. 


The Coal Trade. 


The position in the Northern coal trade is some 
what irregular. Inthe Northumberland steam coal section, 
for example, merchants have covered the bulk of require- 
ments for a fortnight ahead, and are not pressing supplies 


| on the market ; yet, although supplies on offer are limited, 


the undertone rather favours buyers, best steams being 
obtainable at 18s. 6d. per ton. The output of steam smalls 
is rather in excess of requirements and prices are easy. 
On the other hand, the Durham gas coal trade is brisk 
and prices have hardened considerably. This is no doubt 
due to the probable effect of lack of output during the 
holidays, for the pits will be idle for fully a week altogether. 
Otherwise it cannot be said that values have shown any 
real advance. The current high prices are regarded as of 
a temporary character, and there is nothing at the moment 
which would seem to promise their continuance after the 
occasion for them has passed away. Inquiry from abroad 
is certainly rather better, but next year’s contracts have 
not been subjected to any real test. The news that the 
Malmo Gasworks has contracted for gas coals from Germany 
in preference to those of Durham has caused a feeling of 
disappointment in the Northern market and an unsettled 
view as to the trend of events over the early part of next 
year. The contract amounted to 10,000 tons for delivery 
to Malmo between January and June, and it is understood 
that the prices tendered by German merchants were con- 
siderably below those of Durham merchants. A fair 
amount of activity is reported in the bunker coal trade, 
both for prompt and forward, and prices are firm at 
18s. 6d. to 20s., according to grade and delivery dates. 
The coke trade shows no improvement, and revival of 
demand is not noticeable. 








SCOTLAND. 
(From our own Correspondent.) 
** Slowing Down.” 

Tue approach of the holidays has been marked 
by a slowing down in markets generally, business through 
out the past week being on a very restricted basis. There 
has been no rush for supplies of any particular class or 
description of material usually experienced at this season. 


Some works have orders to clear off before closing down, 
but the majority proceed quietly. 


More Optimism. 


Interest in markets has been chiefly concerned 
with prospects for the ensuing year. The general tone on 
‘Change is more optimistic. On all hands the opinion is 
held that the worst is over, and a slight improvement in 
both home and export inquiries gives a degree of justifica- 
tion for such sentiment. A greater amount of confidence 
is certainly permeating industrial circles, and the New 
Year is hopefully anticipated. 
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Pig Iron. 


Business in pig iron has been on restricted lines 
throughout the past week, but a steady tone is maintained 
owing to fair inquiries on home account and some move- 
ment in the export department. Nothing has transpired 

far, however, to indicate a probability of any addition 
being made to the smnall number of furnaces in blast. 


Steel and Iron. 


So far as the steel trade is concerned reports 
practically all refer to a tapering off in demands, instead 
of the usual call for supplies over the holidays. This has 
een particularly noticeable in steel plates and sections, 
jue in @ measure to the present poor demand from the ship- 
ards. Buying in steel sheets has not been quite so brisk 
{ late, but the majority of the mills are well sold over the 
irst month or two of 1925. Demands for a long time 
iow have been rather one-sided, and makers would 
welcome business on home account. Heavy sheets are 
improving slowly, while flat and corrugated galvanised 
arieties are especially firm at the moment. For some 
months now the bar ironworks have been poorly employed, 
ind it is encouraging therefore to note a slight improve- 
ent on home account and brighter prospects in the export 
lepartment. The same remarks apply to the re-rolled 
teel section of this industry. In accordance with the 
jemand for other materials, business in serap has been 
restricted, but at the same time some forward buying is 
eported at firm prices. Quotations for steel and iron 
emain unaltered. 


Coal Markets Firm. 


A stronger tone is noticeable in the coal market 
venerally. An improved demand has been experienced for 
practically all descriptions of fuel, though all districts 

ave not equally participated. The collieries in Lanark- 
hire are well sold to the end of the year at least for all 
fuels, with the exception of washed treble nuts, and imme- 
diate supplies can hardly be secured unless picked up 
through second-hands. Even the latter is not probable 
at present. A very firm tone is reported from the Lothians 
district, all prices having an upward tendency. The trade 
in Fifeshire has not improved to the same extent as in the 
other districts, partly owing to the fact that the colliery 
prices are outwith buyers’ ideas and not to lack of demand. 
he home market is not so active as is usually the case 
it this season of the year, and supplies for domestic, muni- 
cipal, or industrial purposes are readily obtained. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Trade Retrospect. 


In the absence of any real news owing to the 
imminence of the holidays and in view of the fact that 
this is the last issue for the year, it will perhaps not be 
deemed out of place if I give a brief review of the coal 
industry for 1924. It is not a pleasant story ; in fact, it 
forms a somewhat dismal chapter in the industrial history 
if this district. Looking back over the past twelve months 

is difficult to find any section interested in the trade 
whether as workers at the mines or on the business side of 
the industry, which can derive any comfort from what has 
happened. It follows that thousands of people engaged 
in associated trades have felt the ill-effects of the depres 
sion in the coal trade, inasmuch as reduced output has 
meant restricted work for those engaged at the docks and 
m the railways. It has been an unsatisfactory year for 
the miners in particular, while the coalowners and the 
thousands of shareholders in the various colliery under- 
takings have suffered financially, in addition to which 
coal exporters and middlemen have undoubtedly experi- 
enced a very lean time. Shipowners have also been in- 
volved, as the percentage of those who have been able 
to make both ends meet must be a very small one. The 
curtailed demand from abroad for coals has resulted in 
a reduced inquiry for tonnage and, as a consequence, 
freights have ruled low and for the most part have been 
unremunerative, particularly for the small sized tonnage 
employed in the shorter trades. 

The beginning of 1924 was fairly there 
promise of really active conditions, but, unfortunately, 
the basis was not sound. The improvement in shipments 
can only be described as artificial. It will be recalled that 
the miners had given notice to terminate the wages agree 
ments, and, as always happens in such circumstances, there 
was a disposition on the part of some foreign consumers, 
and especially the owners of foreign coaling stations, to 
lay in stocks for fear that trouble in the coalfield might 
result in cutting off supplies. But immediately this fear 
was removed by agreement being come to between the 
miners’ leaders and the coalowners, there was a sharp 
falling off in the demand for coals. There was no reason 
to maintain heavy stocks of coal, with the result that the 
effect upon trade was very perceptible during the second 
quarter of the year and onwards. The new wages agree 
ment meant an advance in the wages rate for this district 
from a minimum of 28 per cent. above the standard of 
1915 to a minimum of 42.22 per cent. above the standard, 
ind it was agreed that there should be a minimum wage 
of 88. Ofd. per day to the lowest paid workman, with extra 
allowance for skilled men representing an advance of 
6jd. to 9}d. per man per day to all not on piecework con 
ditions. The new minimum of 42.22 per cent. above 
the standard has been in operation from the time that the 
agreement became operative, and it has been estimated 
that the working costs of collieries have been increased 
by Is. 6d. to 2s. per ton. From June to October the loss 
on production was calculated to be at the rate of £1,770,000 
per annum, and there is no reason to think that the con- 
ditions prevailing during the last two months of the year 
will have reduced this rate of loss. From the middie of 
the year onwards the position of the coalowners became 
increasingly serious, and almost every week news came to 
hand of notices being given to workmen to terminate 
their employment, as the losses in keeping pits working 
were becoming unbearable, Many pits have been closed 


good ; was 








permanently, while in the case of others work was resumed 
when sufficient orders could be secured to justify pits 
being reopened. In October it was officially stated that 
40,000 miners were idle, representing approximately 17 
per cent. of the total workmen employed in the industry 
in this district. 

Not only had coalowners to face the abnormally heavy 
costs of production, which, of course, were increased by 
the irregularity of employment, but they had to meet 
very severe competition from foreign coalfields. German 
coals have been finding their way into the continental 
markets and even South America to the disadvantage of 
South Wales qualities which, of course, is not surprising 
in view of the fact that buyers could secure them at 
several shillings per ton below what sellers from this 
district could offer. While middlemen and firms holding 
coals on contract did not do so badly during the first half 
of the year, it is to be feared that their losses during the 
second half have been very heavy. During this period 
it was very difficult indeed for them to be able to find 
an outlet for their coals without incurring losses, and it is 
very well known that in some instances when business 
was most depressed sellers could not dispose of their con- 
tract coals without sacrificing anything from 2s. to 4s. 
per ton. 

Naturally such disturbing conditions as these, with the 
outlook for the future none too promising, have had a 
detrimental influence upon the buying of supplies for de- 
livery over 1925. There has been a certain amount of 
contracting, but the quantity of coals arranged for over the 
next twelve months is considerably below the average, and 
prices are approximately Is. per ton below the contract 
prices for 1924. As regards market prices the following 
table of highest and lowest figures with comparative prices 
for 1923 will be of interest : 


1923 1924. 
Max. Min Max. Min 
s. dd. 8. ae 8. 
Best large 50 «(0 27 32 6 27 
Best smalls 33.«*8 17 e 23 «0 15 
Patent fuel 50 0 30 32 «6 27 


A near estimate of the total production of coal for South 
Wales for 1924 is 51,500,000 tons, which compares with 
54,321,434 tons for 1923, whilst the average number of 
persons employed in the coalfield during the past twelve 
months was 240,000, as against 252,909 during 1923. The 
output per person for the year works out at about 215 tons, 
which is the same a: last year. The one bright spot in 
the coal trade has been the anthracite section in which 
employment has been good and regular. The demand 
has been very satisfactory throughout the whole year, 
and prices have maintained a very good level. 

The year has been a very trying one for shipowners, 
who have experienced great difficulty in finding profitable 
employment for their tonnage. The following are the 
highest and lowest rates of outward freights to a few of 
the principal ports, together with the average rates for the 
vear 1914: 


1924 Average for 

Max. Min 1914. 

d s. ad s. d 

Algiers ii 9 Su 9 5 
Barcelona 14 6 10 6 9 6 
Buenos Aires 16 60 10 9 i4 (1 
Genoa 1: 6 7 6 6.4 
Gibraltar 10 6 7 0 8 0 
Port Said i3 9 YW 3 . 9 11 
Venice 15 0 10 66 10 10 


It must be borne in mind when comparing the rates for 
the past year with the average of 1914 that the working 
costs of shipowners are now at least 75 per cent. higher 
than they were in 1914 


Current Business. 


During the past few days business has been on a 
diminishing scale owing to the holiday conditions pre- 
vailing. Most shippers completed all their arrangements for 
loading immediately before and after Christmas and early 
last week, and since then they have been devoting their 
efforts to getting tonnage away. The tone of the market has 
consequently been quiet with comparatively little business 
passing, though prices have not undergone any alteration. 
The pitwood market has kept firm owing to the scarcity 
of prompt supplies and the improved demand as the 
result of stocking by the collieries. 








Catalogues. 


James Witey anv Sons, Limited, Darlaston.—Spanuner list. 


A. L. Curtis, Westmoor Laboratory, Chatteris A 
of industrial sands. 


catalogue 


Georce Green anno Co., Keighley Folder on Green's 


foundry equipment. 
Britisn Steam Srectatties, Limited, Fleet-street, Leicester 
Catalogue of pipe fittings 
E. C. Bowpgen-Sarru, 17, Victoria-street, 
and price list of Ismailia valves. 


S.W. 1 Booklet 


Ozonarr Linurrep, 96, Victoria-street, S.W. 1.—Pamphlet 


relating to the Ventex air filter. 

Stream Frrtines Company, Limited, West Drayton, Middle 
sex.—Brochure on oil separators. 
Limirev, Hollinwood, Lancashir« List Tal 72, 
Calcium Chloride Breathers.”’ 


FEeRRANTI 
dealing with 
Limited, Ledsam-street Works, Bir- 
* Fuel Economy. 


aND Morcom, 
Latest book on 


BELLISs 
mingham. 

Wii11aM Asqurra (1920), Limited, St. Hubert Works, Halifax. 

Postcard illustrating the Asquith drill socket. 

Cooks, TROUGHTON AND Simms, Limited, 5, Broadway, 8.W. 1. 

Booklet on Ozalid, a new paper for photo printing. 

Bet.i’s Unirep Asspestos Company, Limited, Southwark - 
street, S.E. 1.—Leafiet on the Viceroy cellular blocks. 


Tecatemit, Limited, 10, Little Portland-street, W. 1.—Lists 
F2 and L3 of the Tecalemit filter and lubricator. 
Josern Foster anv Sons, Soho Foundry, Preston.—Cata- 


logue illustrating installations of Foster engines, boilers, &c. 


Watwortu-Munzine, Limited, 90-96, Union-street, South 
wark, 8.E. 1.—-Reference list of wrought iron tubes and fittings. 











Brarrise Roreway Enormererine Company, Limited.—An 


illustrated ropeway catalogue. 
Nationa Bomer anp Generar Insugance COMPANY’ 
Limited —-Leaflet on the National patented circulator. 
Manvove, Atutorr anp Co., Limited.—Leaflet illustrating 
the multi-jet washer, L type Decoudin, and a drying machine. 


McKecaniz Broruers, Limited, Rotton Park-street, Bir- 
mingham.—-An illustrative catalogue of the MeKechnie pro- 
ducts. 


Buckiey, Saunpers and Co., Limited, 8, Princes-street, 
8S.W. 1.—-Publication No, 252, describing the Vontelec electrix 
rivet heater. 

Ferovo Limirep, Sovereign Mills, Chapel-en-le-Frith.—Publi 
cation No. 550 on Ferodo friction linings for colliery and mine 
machinery. 

Watson Company, Limited, Scotland-strect, 
** Mirrlees "’ steam 


Tue MiIre_Lees 
Glasgow.—-Catalogue P.U. 950, dealing with 
ejector air pumps. 





Rowatp Trist anp Co., Limited, 12, Clipstone-street, W. |. 
Album 8. 19, in five languages, on 8.E.A. ring packings as applied 
to various machines. 
near Nottingham 
centrifugally 


Stanton Ironworks Company, Limited, 

-The latest publication concerning Stanton 
concrete lined iron pipes. 

R. Wurre anv Sons, Widnes, Lancashire.— Booklet catalogue 
in connection with Messrs. White's specialties in railway work 
and aerial wire ropeways. 

Houiines anv Guest, Limited, Thimble Mill-lane, Birming 
ham.—IIlustrated hst No. A106, illustrating and describing the 
standard scrap metal bundling press. 

MATHER AND Patt, Limited, Park Works, Manchester 
Catalogue No. T 185, illustrating the firm's machinery for bleach 
ing, dyeing, printing and finishing. 

Unperreep Stoxer Company, Limited, Aldwych House, 
Aldwych, W.C. 2.—Catalogue of installations of stokers, air 
heaters, coal and ash conveying plant, &c. 

James ARCHDALE AND Co., Limited, Ledsam-street, Birming 
ham.—Catalogue illustrating and describing the firm's latest 
types of drilling machines and milling machines. 

very 
pager 


Brotruers, Limited, Camborne, Cornwall.—A 
100 


Ho_MAN 
elaborate Wembley souvenir, consisting of over 
relative to the manufactures of Messrs. Holman. 

A. Ross, Horcuxiss anp Co., Limited, 1, Glengall-road, 
Old Kent-road, 8.E.—*‘ Notes on the Transfer of Heat to Water 
and Some of the Engineering Problems Involved.” 

Limited 
Engineer 


Brusa Exvecrricat Enorneertnc Company, 
Publication 1004, giving a reprint from the Pewer 
entitled “‘ Brush-Ljungstrém Plant in a Cement Works. 


Crompton ANp Co., Limited, Chelmsford, England.—Leafiet » 
No. 240 and 245 on house lighting and semi-automatic ironclad 
switchboards ; List C. 12a of direct-current generators 


Futiter’s Unrrep Exvecrric Works, Limited, Woodland 
Works, Chadwell Heath.—List No. 326 of the Sparta heal 
phone and List No, 230 of the Sparta one-valve amplifier. 


Sterns, Limited, Royal London House, Finsbury-squar 
E.C. 2.—Two publications: ‘‘ The Lubrication of Steam Tur 
bines "’ and “ Pubrication of Diesel and other Types of Heavy 
Oil Engines.” 

(1920), Limited, 14-16, 
No. 2 on the Ransome 
3 on steel buildings and 


Ransome Macutnery ComPANny 
Grosvenor-gardens, 8.W. 1.—Leaflet 
steel wheel barrow, and leaflet No 
colliery plant. 

Exvecrraic Company, Limited, Queen's House, 
W.C. 2.—Publication No. 306, which illustrates 
“* English Electric " transformers up to 1000 kilo- 


ENGLISH 
Kingsway, 
and describes 
volt -ampéres. 


ENGINEERING AND Licutinc Equipment Company, Limited, 
Sphere Works, St. Albans, Herts.—Catalogue No. 7, giving 
particulars of the extensive range of industrial lighting fittings 
manufactured by the firm. 


Tue Barrish THomson-Hovuston Company, Limited, Rugby. 
—-Descriptive list No. 2141 of induction motors (small sizes), 
and price list No. 5351 A of diroct-current motor control pillars, 
(industrial type C.D.P.). 


4. J. Srevens anv Co. (1914), Limited, 
Branch, Wolverhampton.—Booklet on wireless 
instructions and information, which is now in its second edition 
and published at 6d. a copy. 


Walsall -street 
telegraphy 


Sre Isaac Prrman anv Sons, Limited, Parker-street, Kings 
way, W.C. 2.—A book entitled “ Pitman'’s Technical Book 
shelf,” No. 7, giving extracts from various new and forth- 
coming technical books publis»ed by the firm. 


WestincHovse ELecrric AND MANUFACTURING COMPANY 
East Pittsburgh, Pa, U.S.A.—A booklet on fine material for 
mines; and leaflets L 1624-B and L 1719, on starting panels for 
synchronous motors and single operator are welding equip 
ment. 

Dossre, McInnes anp Ciype, Limited, 50, Bothwell-st reet 
Glaagow.—Catalogue Ref. 12 of the Hopkinson Optical 
Indicator.” No. 11 of the Dobbie-McInnes indicators and 
other specialities, and Catalogue Ref. 16 of the “ Farnboro 
elect ric indicator 


Georce Swirt anp Sons, Limited, Claremont Lronworks’ 
Halifax, England.—List E, illustrated specification and descrip 
tion of “ Swift " high-speed radial drilling, tapping and studding 
machines ; and List L, illustrated specification and description 
of “ Swift " all-geared head lathes. 


Detco-Remy ANp Hyatt, Limited, 56, Victoria-street, 5.W. | 
—A Joose leaf catalogue with sheets I.N. 1 to 45 and the four 
latest pages I.N. 46 to 52, which deal with light track and trolley 
wheels, crane wheels, winches, tramcar axle-boxes, and electric 
traction motors fitted with Hyatt bearings. 








CONTRACTS. 


Tue Cuue Exrvoration Company, of New York, hw 
accopted the tender of Thos. W. Ward, Limited, of Sheffield and 
Silvertown, for the supply of 20,000ft. of 8m. diameter steel 
screwed and socketed piping for shipment to Antofagasta. 
This order was secured against keen competition from the 
United States. 

In connection with the power station extensions contract 
recently placed by the Poplar Borough Council with Vickers and 
International Combustion Engineering, Limited, as main con- 
tractors, we learn that the condensing plant for the 10,000- 
kilowatt turbo-alternator is to be of the Contraflo high-vacuum 
design supplied by Vickers Limited, Barrow-in-Furness. 
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(1) Delivered. 








Current Prices for Metals and Fuels. 


(2) Net Makers’ works. 


(6) Home Prices — All delivered Glasgow Station. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
according to analysis ; open market, round about 22/6 to 25/— at ovens. 


TRON ORE. 
N.W. Coast— 
Native .. 17,6 to 24/- 
(1) Spanish .. 23/- 
(1) N. African 23/- 
N.E. Coast— 

Native es os 
Foreign (c i.f.) 22/6 
PIG IRON. 

Home. Export. 
tad £ «a d. 
(2) Scortanp— 
Hematite... .. 415 0. — 
No. 1 Foundry 415 0. — 
No. 3 Foundry 410 0. _— 
N.E. Coast — 
Hematite Mixed Nos. ese '@% 48 6 
No. 1 490. 49 0 
Cleveland— 
No. 1 ee 466. 4 6 6 
Silicious Iron . . 466. 46 6 
No. 3 G.M.B. .. he ww 416 
No. 4 Foundry 406. 4 0 6 
No. 4 Forge 40 0 40 0 
Mottled . _— wtp 
White = — 
Mrpranps— 
(3) Staffs.— 
All-mine (Cold Blast) 1 10 0. _ 
North Staffs. Forge —— «a BP “= 
” «0 Woundry.. 46 7 6. — 
(3) Northampton— 
Foundry No. 3 316 Oto3 17 0 
* Forge 8 88: @'.. = 
(8) Derbyshire— 
No. 3 Foundry SD Ges ec — 
Forge ee ee 316 6to3 17 6 
(83) Lincolnshire— 
No. 3 Foundry 43236. -- 
No. 4 Forge 400. _ 
Basio 460. — 
(4) N.W. Coast— 
N. Lancs. and Cum.— 
Hematite Mixed Nos. .. {5 2 6 (a) id 
(5 7 6(b) - 
MANUFACTURED IRON 
Home. Export. 
£ad. £«d. 
SooTtanp— 
Crown Bars 1200. — 
Beat eo — os 
N.E Coast— 
Common Bars 120060. _ 
Laxos — 
Crown Bars . ee 13 00. _ 
re > nearraigagin 1200. _ 
Hoops .. 600. 1415 0 
6. Yorxs.— 
Crown Bars 13 00. — 
Best ,, 1310 0. -- 
Hoops 410 0. = 
MipLanps— 
Crown Bars .. oo BWM O.«. — 
Marked Bars (Stafis.) oo Or  O*@-a — 
Nut and Bolt Bars oo SE Dc = 
Gas Tube Strip .. 13 6 @.. — 
STEEL. 
(6) Home. (7) Export. 
£6. d. £ed 
(§) Soortaxp— 
Boiler Plates .. — 2 we _ 
Ship Plates, fin. and up 915 0.. — 
Sections .. .. sos “OD Cus _— 
Steel Sheete, ¥/,,in. to pin. wet? .. _ 
Sheets (Gal. Cor. 24 B.G.) _ io 18 10 





(3) f.0.t. Makers’ works, approximate. 


Boiler Plates 10/— extra delivered England. 





STEEL (continued). 
Home. 


(4) Delivered Sheffield. 


N.E. Coast— Export. 
Sad sad 8ad 
Ship Plates 915 0. at 
Angles .. .. 910 0. ‘* 
Boiler Plates ..  2'@ @. —_ 
Joiste ‘ 910 0. — 
Heavy Rails .. . oe Oi —_ 
Fish -plates ee ath 
Channels . —mweseeéd. £9 to £9 5 
Hard Billets .. 910 0. — 
Soft Billets 810 0. — 
N.W. Coast— 
Barrow— 
Heavy Rails .. we ge & _ 
Light ,, 9 5 Oto 910 0 
Billets .. 8 0 Otoll 10 Of 
ManocuEsTER— 
Bars (Round) 10 0 Oto10 10 0 
» (others) .. 915 Otol0 0 0 
Hoops (Best) . . 15 6 0... 15 0 0 
» (Soft Steel) BBW Gee oc 1310 0 
Plates .. .. «.. «»- 915 Oto10 0 0 
» (Lanes. Boiler) .. 13 0 0.. _ 
SaErrisLp— 
Siemens Acid Billete .. 11 10 0 _ 
Bessemer Billets 13 @0. -- 
Hard Basie .. .. 910 0. 
Intermediate Basio @ & Yee 
Soft Basie 8 0 Oto 8 5 0 
Hoops .. . 12 0 0 — 
Soft Wire Rods - ll Oo Oto 11 ‘10 0 
MipLtanps— 
Small Rolled Bars -- 9 5 Otol0 0 0 
Billets and Sheet-bars .. 710 Oto 715 0 
Sheets (20 W.G.) .. - 1110 Otel? 0 0 
Galv. Sheets, f.0.b. L'pool 17 7 6to1710 0 
Augen «0 «oo os oo 8 SB OC. os 
Joists 95 0.. — 
Tees oo vee Ge ne 6 Os. — 
Bridge and Tank Plates 915 0 — 
Boiler Plates . - e 1310 © -- 
NON-FERROUS METALS. 
Swansza— 
Tin-plates, L.C., 20 by 14 23/6 to 23/74 
Block Tin (cash) .. 261 5 0 
Po (three months) 264 10 0 
Copper (cash) .. 65 12 6 
» (three months) 66 12 6 
Spanish Lead (cash) 4210 0 
(three months) 39 12 6 
Spelter (cash) tis 37 12 6 
oe hee went 37 3 9 
ManonEsTER— 
Copper, Best Selected Ingote 70 10 0 
» Electrolytic 7110 0 
» Strong Sheets .. 96 0 0 
» Tubes (Basis price) elk 
=f ae 0 1 Of 
Condenser ou % 
Lead, English 45 0 0 
» Foreign 43 15 0 
FERRO ALLOYS. 
: (AU prices now nominal.) 
Tungsten Metal Powder .. .. 1/8} per Ib. 
Ferro Tungsten... .. 1/4}d. per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 0 0 8/- 
* 6pc.to8pc » £23 10 0 7/9 
o Sp.c.toldp.c. ,, £23 0 0 7/6 
o Specially Refined 
» Max. 2 p.c. carbon #43 0#=«0 16/- 
»s o teh eo £52 0 0 17/6 
» oo 0.76 p.e, cubes £60 0 0 20/- 
carbon free e 1/5 per Ib. 
Metallic Chromium ee 4/2 per Ib. 
Ferro Manganese (per ton) £15 for home, 
£15 for export 
» Bilicon, 45 p.c. to 50 p.e. £11 15 Oscale 5/—per 
unit 
” » Tp... £17 17 6scale 6/—per 
unit 
» Vanadium.. 17/6 per Ib. 
» Molybdenum .. . ee 7/9 per lb. 
Titaniam (carbon tee) ee 1/2 per Ib. 
Nickel (per ton) . . os £165 
Cobalt... .. 10/- per Ib. 
Aduadubeen (per ten) ‘ £130 





(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 


(7) Expogt Prices —f.0.b. Glasgow. 


¢ Latest quotations available, 





(9) Per ton f.0.b. 


(@\ Delivered Sheffield or Glasgow. 


* For blast furnaces only, 16/9, with fluctuations 
(b) Delivered Birmingham. 








































FUELS. 
SCOTLAND. 
LanaRKsHIRE— Export. 

(t.0.b. Glasgow }—Steam 16/9 
” ” BB. . on 18/9 
” * Splint 22/6 to 23/ 
” ” Trebles 19/3 
” ” Doubies 18/6 
” a Singles 15/- 

AyasHIRE— 

(f.0.b. Ports)}—Steam .. 16/9 
. " Splint 22/6 
oe eo Trebles . . 19/3 

Firessaine— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 15/1} to 18/ 

Screened Navigation 24/6 

Trebles .. .. .. 21/- 

Doubles .. 19/- 

Singles 15/6 

Lorsiays— 

(t.o.b. Leith }—Best Steam 18/3 
Secondary Steam 17/3 
Trebles oS 20 /- 
Doubles 19/- 
Singles 14/- 

ENGLAND. 
(8) N.W. Coast— 

Steams .. 28/6 

Household 45/— to 58/4 

Coke. . 30/- 

NoRTHUMBERLAN D— 

Best Steams .. 18/6 to 18/9 

Second Steams 17/6 to 18/- 

Steam Smalls . . 10/6 to 10/9 

Unscreened 15/6 to 17/- 

Household 23/6 to 25/- 

Durzam— 

Best Gas 21/6 

Second .. 18/3 to 18/6 

Household 23/6 to 25/- 

Foundry Coke -2 «es 83/-to 24/6 

Suerrretp— Inland. 

Best Hand-picked Branch . 32/- to 35/- —_ 

Barnsley Best Silkstone -. 26/-to 28/ _ 

Derbyshire Best Brighte . 27/- to 32/- — 

o » House .. 24/-to 26/- _ 

a » Large Nuts . 22/6 to 25/- _ 

* » Small . 14/- to 16/- -- 
Yorkshire Hards ee «+ 2/- to 22,6 — 
Derbyshire _,, . 19/6 to 22/ - 
Rough Slacks 9/6tolz/-- — 
Nutty ,, 8/6 to 10/6 = 
Smalls . 4/-to 6/6 os 
Blast -furnace Coke (Inland)* _ _ 

oe » (Export) f.o.b. 21/6 to 22/6 
Caapirr— (9) SOUTH WALES. 
Steam Coals : 
Best Smokeless Large .. 27/6 to 28/- 
Second ” ” 26/— to 27/- 
Best Dry Large .. 27/-to 27/6 
Ordinary Dry Large 24/- to 26/- 
Best Black Vein Large 24/6 to 25/- 
Western Valley __,, 23/6 to 24/6 
Best Eastern Valley Large 23/6 to 24/6 
Ordinary » 22/6 to 23/- 
Best Steam Smalls 16/- to 18/- 
Ordinary eo 13/- to 16/- 
Washed Nuts nie 22/- to 32)/- 
No. 3 Rhondda Large .. 27/- to 27/6 
” o Smalls 19/- to 20/- 
No. 2 - Large .. 22/6 to 23/6 
* o Through 18/- to 20/- 
= Smalls 1l/— to 13; 
Sinaia Coke (export). . 40/— to 47/6 
Furnace Coke (export). . 27/6 to 32/6 
Patent Fuel .. .. 25/6 to 27;- 
Pitwood (ex ship) .. 32/— to 32/6 
Swansza— 
Anthracite Coals 
Best Big Vein hua 47/6 to 50/- 
Seconds .. 37/6 to 40/- 
Red Vein ‘ to 32/6 to 35/- 
Machine-made Cobbies 50/— to 55/- 
Nuts. . 55/— to 60/- 
Beans 44/— to 45/- 
Peas oe be 19/— to 23/- 
Breaker Duff .. 9/3to 9/9 
Rubbly Culm 11/6 to 12/- 
Steam Coals : 
Large ‘ 22/6 to 23/6 
Seconds .. 22/— to 22/6 
Smalls .. -» l4/-to 16/-- 
Cargo Through ++ 17/- to 19/- 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Aviation. 

THe annual show of aeroplanes which has just 
been held in Paris accentutated the tendencies that have 
been observable for some time past in the industry, but 

, no case could there be said to be a distinct departure, 
either in design or in constructional methods. The huge 
iachines exhibited in previous years have been replaced 
ly others of more modest proportions to carry from four 
o five passengers and fitted with more powerful engines. 
it is found preferable to increase speeds and fly at higher 
iltitudes than to augment the number of passengers 
carried, and there is a general tendency in commercial 
machines to limit the total load to about a ton and to 
ecure greater acceleration, while the possibility of flying 
igher renders machines less liable to weather disturbance 
than in the lower atmosphere. There were more mono- 
plane machines than in former years, but there was no 
falling off in the number of biplanes exhibited, this type 
being evidently destined to maintain its supremacy for the 
heavier loads. All-metal construction showed marked pro 
yress, although French firms have been less prompt to 
adopt this system than makers abroad, but the difficulties 
n the way of assembling the light metal parts having been 
vercome it is probable that metal will be employed much 
nore extensively in the future. In most cases metal was 
employed in conjunction with wood in the construction of | 
the machines. Improvements in engine construction con- | 
sisted almost entirely in a reduction of weight due to a 
rigid selection of high resistance metals. Progress in aero- 
engines appears to have come almost to a standstill. The | 
results obtained are certainly remarkable, but the demands | 
made upon the aero-engine are exceptionally severe, and 
trials carried out recently showed that very few came 
through the test satisfactorily. Some interest is now being 
centred in the turbine engine, of which two different systems 
have undergone tests, one of them being alleged to have 
run at a speed of 20,000 revolutions per minute for 200 | 
hours, | 


An Original Engine. 


At a meeting of the Société de Navigation 
Aérienne, M. Clerget presented a communication upon 
some experiments that were carried out by the brothers 
Niépee in 1806 with what appears to have been the pre- 
cursor of the internal combustion engine. The brothers 
Niépee are more particularly known for their work in 
connection with the science of photography, and the results 
they achieved with the first internal combustion engine 
were soon forgotten, although they were recorded in a com- 
munication made to the Institute of France by Lazare 
Carnot at the end of 1806. The description of the engine 
is too vague to allow of any idea being formed of its general 
arrangement. It is referred to as a cylindrical receptacle 
with pistons. It was, in any case, fitted to a small boat 
which ascended the river Saéne against the current. The 
engine was known as the Pyréolophore, and, according to 
M. Clerget, experiments were made with various kinds of 
fuel, including pulverised coal and petroleum oils, but they 
had to be abandoned through lack of funds. Claude 
Niépee went to England with his invention in the hope of 
finding capital, and, failing to do so, died there in poverty. 





Railway Rates. 


The Conseil Supérieur des Chemins de Fer has 
authorised the railway companies to increase the rates on 
goods by 7.4 per cent. At the time the Conseil Supérieur 
was constituted it was hoped to realise economies in the 
organisation of the railway companies whereby it would be 
possible to dispense with the State guarantees. The rail- 
ways were to be self-supporting and some of the deficit in 
railway working was wiped out by a notable increase in 
passenger fares. Rates for the carriage of goods were 
advanced to a less extent, but they nevertheless created a 
good deal of dissatisfaction as making a further addition 
to the increasingly heavy charges upon manufacturers. 
Each attempt to increase the rates has been strongly 
opposed, but the Conseil Supérieur finds now that it has 
no alternative but to put up the rates in the hope that 
the additional revenue will allow the railway companies 
to pay their way. 


Wagons. 


Some orders for wagons have been distributed just 
when builders were beginning to fear that they would have 
to discharge practically the whole of their hands. In one 
case 2500 men were on the point of being paid off when an 
order for wagons was received from the Est Railway. 
Competition for the work is so keen that it has to be taken 
at exceptionally low prices, and in most cases builders are 
glad to accept orders providing little or no profit for the 
sake of keeping the works going. They have rarely expe- 
rienced such trying times as during the past five years, 
when they have been employed almost exclusively upon 
the precarious task of repairing rolling stock. Even tht 
work ceased entirely some months ago. Complaints are 
so general of a dearth of wagons that builders are hoping 
to receive further orders, despite the intention of the 
Government to obtain rolling stock from Germany on 
account of reparations. 


Carbonising Plants. 


In view of the probable heavy demand for char- 
coal for suction gas plants for motor vehicles, if only the 
fuel can be produced at a low enough cost, the Minister 
of Agriculture and the Minister of Commerce and Industry 
have organised a trial of portable carbonising plants which 
is to take place in the Forest of Senart in June next. Three 
prizes will be awarded for apparatus capable of being 
employed in the forests and of producing charcoal at a 
reasonably low cost. Those competitors who do not receive 
prizes will be paid 100f. per ton of charcoal produced, on 
condition of its being of sufficiently good quality to be 
utilised. Entries should be made to the Ministére de 
l'Agriculture (Direction Générale des Eaux et Foréts, 2e, 
Bureau), 78, Rue de Varenne, Paris, before March Ist next. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtajned at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
¢ lete Speci ficati 

2 ? 








INTERNAL COMBUSTION ENGINES. 


224,432. February 20th, 1924._-Two-stroxe Enotes, A. 
Romanelli, 31, Corso Cavour, Maurata, Italy. 

In this engine the cylinder is reversed, that is to say, the com- 

bustion chamber faces the crank shaft. The inlet ports are at 


N° 224,432 








A and the exhaust at B. The charge is compressed inside the 
hollow piston, against the fixed filling piece C, and is transferred 
to the combustion space through the hollow piston-rod when the 
ports D overrun the fixed piston E.—November 13th, 1924. 


TRANSFORMERS AND CONVERTERS. 


216,867. May 23rd, 1924.—-IMPROVEMENTS IN AND RELATING 
TO ALTERNATING-CURRENT TRANSFORMERS, The British 
Thomson-Houston Company, of Crown House, Aldwych, 

r.C. 2. 

The general object of this invention is to provide an improved 
arrangement and interconnection of transformer windings for 
converting polyphase current from a two-phase source into six- 
phase current, suitable for various purposes, such as the opera- 
tion of synchronous converters and alternating-current rectifiers. 
One advantage of the scheme is that the internal power factor 
of the transformer system is unity. Moreover, all the inter- 
connections between the transformer windings are on the six- 
phase side, where the problem of providing the necessary in- 
sulation is simplest. Other advantages are also claimed. In 
the case of the arrangement shown, two single-phase trans- 
formers are employed, each being of the core type with two 
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winding legs. One of the transformers includes a core A, a 
primary winding B C, and three secondary windings, D D, E F, 
G and H, each winding being divided into two equal series- 
connected sections. The other transformer includes a primary 
winding J K and two secondary windings L M and N and O, 
each of these windings being also divided into two equal sections. 
Voltages, having a relative phase displacement of 90 deg., are 
impressed respectively on the two primary windings B and C 
and J and K by connecting these windings to the phases Q and 
R of any suitable source of two-phase current. Six-phase 
current is delivered at the terminals T, the neutral terminal 
being shown at X. Diagrams showing the internal conece- 
tions are given.—November 13th, 1924. 


ELECTRICAL APPLIANCES. 


224,309. August 15th, 1923.—ImMPpROVEMENTs IN AND Con- 
NECTED WITH ELECTROLYTIC RECTIFIERS FOR ALTERNATING 
CurRENT, Raoul Felice Bossini, of 167, Uxbridge-road, 
Shepherd's Bush, London, W. 12 

The rectifier described in this specification is claimed to over- 
come the defects cf apparatus of this class. The anode A is in 











the form of a hollow rectangular receptacle, which is sealed at 
the top. Two lead pipes B and C are connected to the upper and 
lower parts of a tubular radiator D. The radiator and ptach 

A can be filled with water or oil at the port E. The cathode, 
which is shown at F, is cast in one piece with a circular radiator 
G, and to assist the circulation round the cathode F it is per- 
forated with holes H. ration of the apparatus is as 
follows :—The vessel K is filled with the electestyte, and the 
radiator D and the anode A are filled with water or oil by the 
opening E. As soon as the current passes the electrolyte begins 
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to heat, and this heat is collected on the cathode F and on the 
surface of the anode A. Being made of aluminium and a good 
conductor of heat, the circular radiator G disperses the heat 
collected by the cathode F, and in the anode A. The water or 
oil collects the heat of the container K, and this liquid will 
rise in the pipe C, causing circulation of the liquid in the radiator 
D, which, by the pipe C, delivers to the anode A the i= which 
has been led in the radiator D. The cathode and the 
anode A thus keep the electrolyte cooler, and enabl» a large 
quantity of current to pass.— November 15th, 1924. 


TRANSMISSION OF POWER. 


224,278. August 3rd, 1923.—ImPROVEMENTS IN AND CONNECTED 
witn Exvecrric Casies, British Insulated and Helsby 
Cables, Limited, and John Lewis Parker, both of Prescot, 
and Charles Vernier, of 59, Church-road, Gosforth, North 
umberland. 

The chief objects of this invention are to protect and reinforce 
against internal pressure the portions of the sheath of the cable 
ends which are secured to the box in which the ends of the cable 
are introduced, and to provide a suitable means of holding the 
end of the armouring. In this drawing, A represents the lead 
sheathing of the cable, and B is the box. C is a metal tape or 
strip armouring which may be spirally wound round the cable. 
D is the internal helical wire armouring, and E is a wiped or 
plumber’s joint connecting the end of the box with the sheath A. 
The helical armour wires D are removed from the lead sheathing 
to a point some distance away from the end of the wiped joint 
E, and in the case shown the helical metal tape windings C are 
removed for a greater distance from the joint than the wires D. 
Round the completely bared part of the sheath A between the 
end of the wiped joint E and armouring D, copper or other wires 
F are wound. In the case shown, these windings are extended 
over the bared portion of the armouring wires D, and the metal 
armouring tape winding ©. The whole of these portions of the 
cable, including a portion of the wiped joint E,is enclosed and 
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covered by a sleeve H of lead or lead alloy, having a low melting 
point, this sleeve being cast round the parts. By removing the 
armouring wires from the lead sheathing in the manner described, 
viz., to a point some distance from the commencement of the 
wiped metal E, interference with the operation of making the 
wiped joint with the sheath A is avoided. In making this 
connection or applying the sleeve and reinforcement, the cable 
armouring is first cleansed and secured in position by a metal 
binding. In the case shown, this is done by tinned copper wire, 
it being tinned in order to enable it to adhere to the lead or other 
metal reinforcement H, which is applied over it; whilst the 
portion of the wire F between the ends of the armouring and the 
wiped joint E protects the lead cable sheath from injurious 
heating and possible melting during the = of the metal 
of low melting point forming the sleeve H, in addition to pro- 
viding additional reinforcement to it. These metal bindings 
are suitably secured, as, for example, by twisting together the 
ends and soldering. The sleeve H may have a lug K attached 
to it, to serve as an electrical bonding means. The usual clamps 
for making electrical connection between the armouring at each 
side of the joint, and the joint box or case, are therefore rendered 
unnecessary. The mould M may be composed of sheet metal, 
made in halves with flanges, clamped together, and applied 
over the portion of the cable to which the lead or other metal 
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sleeve is to be cast, the metal being fed into it through the filling 
spouts N, a vent hole P being provided to ai.ow of the escape 


of air and gases.— November 3rd, 1924. 


224.430. February 18th, 1924.—AN Iuprovep MeTuHop aNnp 


that of the crank shaft and has a correspondingly increased 
number of ports. The delivery valves, as will be seen in the 


detail drawing, comprise balls seated in conical holes, with a | 


Means FoR BonpING METAL-SHEATHED Execrric WIRES 


\ND CaBLess, Charles William Bloomfield, of 190, London- 
road, Hackbridge. 
This specification describes a new method of bonding metal- 
sheathed electric wires and cables, which is particularly applic- 
able to junction boxes, ceiling roses and similar devices employed 
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in electric wiring installations for the purpose of earthing the 
outer metallic sheathing of the wires or cables. In the drawing. 
the metal base plate of a junction box is shown at A, and it is 
eonnected to a narrow strip or band of relatively thin ductile 
metal B. The strip is held in contact with the metallic cover- 
ing of the leads by spring clips C. Preferably the clips are made 
of thin spring steel or phosphor bronze.— November 13th, 1924. 


MEASURING AND TESTING INSTRUMENTS. 


224.475. August 17th, 1923.—Pens ror Recorpine Instrv- 
MENTS, The Seaton Delaval Coal Company, Limited, Seaton 
Delaval, Northumberland; J. 8. Tweddell, East View, 
Seaton Delaval; A. Stoker, Delaval House, Seaton Delaval ; 
J. D. Shaw, 3, St. Michael’s-avenue, New Hartley; J. 
Howarth, 6, St. Michael’s-avenue, New Hartley; 8S. J. 
Gerrett, 14, Bristol-street, New Hartley; and T. Hall, 9, 
Bristol-street, New Hartley. 


This invention relates to recording apparatus and more espe- | 


cially to the kind in which the pen is driven by means of a 
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threaded shaft arranged parallel to the face of the chart on which 
the record is to be mad@, The pen carrier in this form of appa- 
ratus preferably comprises a portion of a nut, a balance weight 
extending therefrom so that the nut will always occupy the one 
transverse position. A well is formed in the upper portion of the 
nut and a capillary tube communicating at one end with the 
well, projects from the nut for a distance such that when the 
nut is placed in position the balance weight is moved out- 
wards slightly from its normal position, so that the pen or tube 
is pressed against the chart.—November 13th, 1924. 


PUMPING AND BLOWING MACHINERY. 


224,758. January 14th, 1924.—Arr Compressors, R. Bernat, 
5 to 15, Rue de Moscou, Bordeaux, France. 
This high-speed compressor is intended for high pressures 
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| plate and spring above to keep them in place. The plungers C C, 
| which are subjeet to the air pressure, are used to press the inlet 
valve against its port face. Lubrication is effected down the 
| ae valve gear spindle and by the pipe D.—-November 20th, 
| 1924. 


| 


224,460. April 25th, 1924.—An ApsorpTion RerriceRATING 
MAcaINe, E. Rumpler, 100, Friedrichstrasse, Berlin, N.W. 7, 
Germany. 

This invention relates to an absorption refrigerating machine 
| for intermittent working, in which the generator, condenser and 
evaporator are connected together by a single pipe, which serves 

both as an expulsion pipe and as a re-absorption pipe for the 
refrigerating medium. 

| denser B and refrigerator C are connected by a single pipe D, 

which serves both for expelling and also for re-absorbing the 

cooling medium (ammonia). A three-way cock E, which is 
used for admitting cooling medium, is provided in the pipe D. | 


MISCELLANEOUS. 





The operation is as follows :—The gas, whieh is generated, 
| collects in the upper part of the reservoir or main portion of 
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the generator A, and the pressure of the gas upon the liquid in | 
A causes that liquid to pass through the holes H—see Fig. 2, | 
which is a detail sketch of the generator—into the cylinder F | 
until the level of the liquid in A lies below the row of holes H. | 
The gas then escapes through the holes and through the column | 
of liquid in F into the pipe D, and thence into the condenser B, 
together with the gases driven out of the liquid in F. When, 
upon the completion of the generating operation, heating is 
stopped and in order to commence re-absorption the generator | 
A is cooled, the vacuum produced in A causes the column of | 
liquid in F to fall and that in A to rise, so that the gases to be 
absorbed are able to return through the row of holes H into the 
reservoir or main portion of the generator A, and are thereby 
absorbed by reason of their fine state of division.— November | 
13th, 1924. 





and has a rotary inlet valve A, while the delivery valves B are of 
the autmatie type. The inlet valve is driven at a speed less than | 


| 
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Forthcoming Engagements. 








| Secretaries of Institutions, Societies, &c., d of having 
| notices of meetings inserted in this i » are requested to note 
| that, in order to make sure 7 Semen, Roneeeteynnation 
| should reach this o, on, or before, the morning of the Wednesday 

of the week preceding the meetings. In all cases the Time and 
| PLACE at which the meeting is to be held should be clearly stated. 








1925. 
FRIDAY, JANUARY 2np. 


Junion Instrrvurion or Enoteers.—39, Victoria-stroet, 
London, 8.W. 1. Lecturette, “‘ Modern Flour-milling Mac)in. 
ery,’ by Mr. W. Ringrose. 7.30 p.m. 


TUESDAY, JANUARY 6ra. 


| Insvrrure or Marine EnNotneers.—-85-88, The Minories, 
| Tower-hill, London, E. 1, “ Some Considerations in Connection, 
| with the Measurement of Liquid Fuel Storage and Liquid 
| Depths,”’ by Mr. C. H. Wright. 6.30 p.m. 


WEDNESDAY, JANUARY 7ra. 


INSTITUTION OF HEATING AND VENTILATING ENGINEERS 
The Engineers’ Club, Coventry-street, London, W.1. Pap: 
** Water Gauge,” by Mr. Oswald Stott. 7 p.m. 


FRIDAY, JANUARY Ors. 
| Inetrrvrron or MecHAnicaL ENGINngERs.—Storey’s Gat: 
| Westminster, London, 8.W.1. Informal meeting. ‘'T) 
| Maintenance of High-compression Oil Engines.” 7 p.m. 


MONDAY, JANUARY 12ra. 


InstiTuTe OF Transport: Yorxksuire Loca Section. 
| Town Hall, Leeds. Inaugural address by the Chairman, Mr 
| J. B. Hamilton. 5.30 p.m. 








LAUNCHES AND TRIAL TRIPS. 


| G. W. Humpureys, sludge vessel; built by Vickers Limited 
| to the order of the London County Couneil ; dimensions, 2601; 
| by 43ft. 6in. by 16ft. 10in.; to carry 1500 tons. Engines, thre 
| erank, inverted vertical, direct-acting, triple-expansion, | 6in 

26in., 42in. by 27in. stroke, pressure 180 lb.; constructed by 
the builders ; launch, November 13th. 


built by Workman, Clark and Co 





SKEGNESS, steamer ; 


As Fig. 1 shows, the generator A, con- | Limited, to the order of Sir Wm. Reardon Smith and Sons 


Limited ; dimensions, 415ft. long ; 4600 gross tonnage. Engines 
single screw, vertical inverted, direct-acting, surface condensing 
triple-expansion; constructed by the builders; launch 
November 13th. 

H.P. anp H.C. No. 6, hopper barge : built by Irvine's Ship 
building and Dry Docks Company, Limited, to the order of the 
Hartlepool Port and Harbour Commissioners; dimensions 
132ft. by 28ft. by 12ft.; 490 tons deadweight. Engines, twin 
screw compound, I2in. and 27in. by 20in. stroke ; constructed 


| by W. Sisson and Co., Limited, Gloucester ; trial trip, November 


19th. 


CiRiPSHOLM, twin-screw passenger motor ship; built by Sir 
W. G. Armstrong, Whitworth and Co., Limited, to the order of 


| the Swedish American Line ; dimensions, 574ft. 6in. by 74ft. 3in. 
| by 76ft. 6in.; 


17,000 gross tonnage. Engines, two four-cycle 
double-acting reversible ; constructed by the builders ; launch, 
November 26th. 

Sinete-screw Tuc; built by J. I. Thornycroft and Co., 
Limited, to the order of the High Commissioner of South Africa : 
dimensions, 100ft. by 24ft. by 13ft. 6in. Engines, triple-expan- 
sion, surface-condensing, direct-acting, 13}in., 22in., 35in. by 
27in. stroke ; constructed by the builders ; completed, Novem 
ber 26th. 

SANTHIA, passenger and cargo steamer; built by Swan, 
Hunter and Wigham Richardson, Limited, to the order of the 
British India Steam Navigation Company, Limited; dimen 
sions, 451it. by 57ft. 9in. by 36ft. 6in.; 9500 tons deadweight. 
Engines, triple-ex pansion ; constructed by the builders ; launch, 
November 27th. 

Usk moor, steel serew collier ; built by the Blyth Shipbuilding 
and Dry Docks Company, Limited, to the order of the Moor 
Line, Limited; dimensions, 330ft. 5in. by 42ft. Llin. by 
26ft. 9in.; to carry 4050 tons. Engines, eg agra g merry 
23}in., 38in., 64in. by 42in. stroke ; constructed by the North- 
Eastern Marine Engineering Company, Limited; trial trip, 
November 27th. 

Rypau Hatt, single-screw steamer; built by Barclay, Curle 
and Co., Limited, to the order of Ellerman Lines, Limited 
dimensions, 416ft. by 54ft. 9in. by 32ft.; 7000 gross tonnage 
Engines, triple-expansion, 234in., 40}in., 7lin. by 48in. stroke ; 
constructed by the builders ; launch, November 28th. 


Comure BANK, twin-screw motor vessel; built by Harland 
and Wolff, Limited, to the order of the Bank Line, Limited ; 
dimensions, 434ft. by 53ft. 9in. by 37ft.; 5200 gross tonnage. 
Engines, two sets of six-cylinder Diesel; constructed by the 
builders ; trial trip, December 6th. 


LusRaFoL, twin-screw Diesel tanker ; 
Armstrong, Whitworth and Co., Limited; to the order of 
Société Anonyme d’Armement d’Industrie ; 10,100 tons dead- 
weight. Engines, Armstrong-Sulzer two-stroke type; con- 
structed by the builders ; trial trip, December 6th. 

Rupsy, steamer; built by Wm. Gray and Co., Limited, to 
the order of Sir R. Ropner and Co., Limited; dimensions, 
402ft. by 55ft. by 28ft. 9in. Engines, triple-expansion, 26in., 
43in., Zlin. diameter by 48in. stroke, pressure 180 Ib.; con- 
strueted by the builders ; trial trip, December 6th. 


built by Sir W. G. 
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Because 


they are slow-speed, throttle- 
governed, 4-cycle and automatic? 
ally lubricated 


LISTER ENGINES 


running on either Petrol, Paraffin or Town Gas, 
are universally recognised by Engineers, Consultants, 
Contractors, as the most economical and dependable 
Prime Movers on the market to-day. Sizes from 
2-28 h.p. Prices below Pre-war. Write for free 
illustrated catalogue to sole makers, 


R. A. LISTER & CO,, Limited, 
DURSLEY, GLOS. 











BRANCHES 
London, New York, 
Landen (Belgium), 
Vienna, S ydney, 
Toronto, Hamilton, 

etc. 
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|THE FATICUE OF METALS) 


By H. J. GOUGH, M.B.E., B.Se. 


This work contains, under a single cover, practically all the available information with 
regard to its subject, including accounts of the most recent researches 


| 

| Bogel By. (Win. by 6tin.). xx + 304 pages, with numerous Diagrams, Illustrations and Tables 
Price 25s. Net (Post Free, 25«. Sd. Home; 268. Abroad.) 

} Otreudar giving full list of Contents poat free from the Pubiishere— 


SCOTT, GREENWOOD & SON, 8, Broadway, Ludgate Hill, London, E.C. 4. 
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STEIN & ATKINSON, L*” 


47, Victoria Street, London, S.W. 
"Phone: Vicrensa 7325-6 Telegrams : “ Merasrams, Sowsst, Lowpox 
“STEIN” FURNACES. Over 2000 supplied. 


CHAPMAN GAS PRODUCERS & FLOATING AGITATORS 
save Fuel and Labour. Over 1000 in operation. 


STEEL AND GLASS WORKS PLANT. 
CATALOGUES AND FULL PARTICULARS SENT ON REQUEST. 














BOILERS |! 
REDPATH, BROWN &Co.Ltd. med ie 


Structural Engineers and Stee! Merchants. 


Edinburgh, Leadon, Manchester, 
Glasgow, Newcastle & Birmingham 


See our Advt. on Page 50, December 5th. 
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Removing by Oxy-Dtssolved Acetytene cutting portions of cast-iron plates 
forming part of chutes over ash-conveyors, for the purpose of introducing 
new automatic feed appliances, at a London Electric Generating Station 


Cast Iron. Cutting 


BY 


Dissolved Acetylene 


The cutting of cast iron by the Oxy-Acetylene Process 
was for long considered impossible because of the rapid 
formation of oxide ander the flame. By means of 
Dissolved Acetylene combined with oxy, cast iren can 
now be cut as readily as steel owing to aid rendered 


to the oxygen by the high pressure of Dissolved Acetylene 
which burns away the oxide as swiftly as it. is formed. 
Evidenee is supplied in §his photograph reproduéed above. 


May we send you further details ? 


Alen Liversioge Li0 


Victoria Station House, Westminster, S.W. 1. 
Telegrams: ** Aceterator, Sowest, London.” Telephone: Victoria 9226 (10 lines). 
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“THE NORTH EASTERN MARINE 
ENGINEERING 60., LTD. 


WORKS AT 
WALLSEND-ON-TYNE and at SUNDERLAND. 
Tel. Add.: “‘Newe, Walleend,” and “ News, Sunderland.” 


HEAD OFFICE: WALLSEND. 





Builders of SINGLE and DOUBLE ACTING 
DIESEL ENGINES up to 


| 
| 
| 1000 HORSE POWER PER CRANK | 
| 
| 
| 
} 
| 





Manufacturers of 


THE “NORTH EASTERN” 


SMOKE-TUBE SUPERHEATER 
FOR ALL TYPES OF BOILERS. 





Builders of 


SHIP PROPELLING MACHINERY 
OF ALL TYPES. 





Manufacturers under licence ot 


THE “UNITY” CRANKSHAFT. 


—— 





Engines and Boilers, etc., constructed for Export, 
and fitting out supervised if desired. 





LONDON OFFICE . 22, BILLITER STREET, EO. 3. 
Tel. Add.: ‘Nemerio, Fen, London.” 
LIVERPOOL OFFICE: 6529, TOWER BUILDING. 
Tel. Add. : “ Skilful, Liverpool” 
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“HALL MARK” 
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PHOTO PRINTER 


DRAWING & TRACING PAPERS 


PRINTING CAPACITY 250 BLUE 
PRINTS OR 60 GALLIC PRINTS 
D E. SIZE PER HOUR. 


BJ-HALL& G-t1p. 


CHALFONT HOUSE, 
Gtr. PETER STREET, 


WESTMINSTER, S.W.1. 
a 10100 


HEAVY OIL ENGINES 
An ideal means of power genera- 


tion ; economic, reliable and easy 
to manage. 


Built in Horizontal Models from 
17 to 82 B.H-P., and in Vertical 


Models (Marine and Yas 
from 6 nt 300 B.H.P. (1, 2, 
— 4 and 6 cylinders). 
L. GARDNER & SONS, LTD., 
PATRICROFT, MANCHESTER. 


London Office: 115, Queen Victoria Street, E.C. 4. 
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DRAWING TABLE. 


“PLU PERFECT” 
DRAWING TABLE. 
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Vertical Multi - Cylinder 


Horizontal Cold Start Type. T ype. 





Send for Catalogue E/502. | 




















BOVING « CO., Ltd. 











RIVETERS 


OF ALL SIZES. 


They 


ADE in one piece from Solid Drop Forging. No 
coupling between barrel and handle. Cant 


work loose. Strikes a quick, smooth and powerful blow, 
and strikes while the rivet is hot. THE VALVE 


WATER TURBINES, 
PIPE LINES, &C., 


ANO 


PULP & PAPER 
MAKING MACHINERY. 


SERRE RPS EaSaaeSe see enae a & i 


is of a new improved mechanism—simple in construc- 
tion, scientifically designed to give Maximum Results. 


INDEPENDENT PNEUMATIC TOOL COY., 
40, BROADWAY, | WESTMINSTER,-=-LONDON,  5.W. 1. 


Telegrams: ‘ Thortool,” Sowsest, Londen. Cables: “ Thortecl,” London. 
(E.P.S. 6) 
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Telephone: Vistoria 6666. | | 
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Two Turbines, 8,500}B.H.P. each, supplied to Japan. 
HEAD OFFICE: 
56, KINGSWAY, LONDON, W.-C. 2- 
Telephone: Holborn 6420 (3 lines). Telegrams: Jenorten, Phone, London. 
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Stationary 


ENGINES 
FOR EVERY 
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Practical _ Boiler Feed Regulators. 
Demonstrations ee 
Arranged. Rentiel.ovd ladhietors 
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K. HOLST. & Co. 


1, VICTORIA STREET, WESTMINSTER, 5S.W.1. 


Engineers & Contractors for all types of Structural Work in 


FERRO-CONCRETE 


Preliminary Designs and Estimates submitted free of charge. 

















Write for Brochure. 


















EVERY 
FLAKE 
HELPS 


There are no impurities in Foliac Flake 
Graphite to impair the good work graphite 
can do in lessening friction. 





Mix it with your oil and grease. It 
sritisH, Will form on bearing surfaces a smooth 
= film_ of graphite that makes over- 





heated bearings impossible and 
greatly reduces your labricant bill. 
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SHIPS’ AUXILIARY 
LIGHTING SETS. 


Run on Petrol or Paraffin. 
Completely Self - contained. 
Always reliable under ev 
condition. Easily started 
ne used by foremost shipping 
ines. 





Keep a tin handy. 


The uses of Foliae Graphite are 
many—and good. Manufactured by 


GRAPHITE PRODUCTS LD., OSs. 
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ASTER ENG. CO. (1913), Lua. 
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WEMBLEY 
Wembley - - - M2 & 25. 


MIDDLESEX. 
Telephone : 








IL 


Tue (MiTcHeLt Conveyor & Transporter Go., LtD., 


ALL CLASSES OF [ WAGON TIPPLERS, TRANSPORTERS, 
HANDLING MACHINERY. CONVEYORS, TELPHERS, 











meg em: | Loco COALING PLANTS, 
COMPLETE BOILER HOUSE EQUIPMENT. 


Grams : Micontraco, Cent, London. 
Phone : Holborn 2822. 
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——PERFECTION 


ALL PLATES 4ft. SQUARE. 


Full Particulars From 


Two Grease Tanks, each 140ft. x 48ft. x 12ft., erected at Bradford Corporation Sewage Works. 


LIGHT, STRONG & UNBREAKABLE. 


IN SCIENTIFIC TANK CONSTRUCTION.— 


ERECTED BY UNSKILLED LABOUR. CAN BE USED FOR ALL PURPOSES. 








THOMAS PIGGOTT & CO., Ltd., Atlas Works, Spring Hill, Birmingham. 
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Bring your corrosion problems to the 
makers of the “WORLD'S RECORD” ANTI-CORROSIVE 


& ee Lo -- | a 





“ Bitumastic” is a registered trade mark, 
and applies to NO OTHER bituminous com- 
positions than those solely manufactured by 





Wailes Dove Bitumastic Ltd., Newcastle-on-Tyne 
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LIFTING MACHINERY, WILLESDEN, PAPER 


4-PLY for Gabi 
Berkl Stree BIRMINGHAM. ‘adions, 
ey t, Xe LEN : Panels; Washers, P etre. 
* leum Joints, Discs 
2-PLY for Cold oneal 

















MAKERS OF 

STEAM, ELECTRIC,"& HAND CRANES: : 

Crab Winches, Lifting Jacksp Wire ‘and Hemp Rep® Blocks, |] Ud wy 1. and otner corts.. ) DYWAMO INSULATING, VeNTua, 
Hand Pile Drivers, ‘Ghear Legs). Jim Crows, |} **ctoré Bngineers, ao. TION TUBES, WATER Pies, 4. 


Platelayers’ Tools, &c. bee my ey 2 eo eg ™ Tegrtmet Minpreie “Poe ons! | 
ADAPTABILITY. 


Hartness Automatic Die Heads 
are adaptable to: 
Turret Lathes, Single Spindle 
Hand Screw Machines, Automatics, Mult. 
Engine Lath we OD alice 


So ccna thai fing tht Hin tora 


Jones & Lamson Machine Co. vonvon ee 
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“BAITNIC® | BP THE GRANTHAM BOILER 
WATER TUBE BOILERS & j ' 


: 22 G CRANK COLT GRANT 
Besant V5 Aging High Efficiency | Loa HAM 





The Cleok Howse, Arundel St. Strand W.C 


The VAUGHAN CRANE ( éntrifugal va foe 
Co. oe Ltd., 


Travelling aa adie he Blocks. ‘PR um ps 























For all lifts up to-,000-feet. 


| Also Air Receivers & Feed Water Heater:, 


Ouse Aim: Quality, Serviee €¢ Good “Value G | Pere saat 


The Result: The production of high-class pumps | 


(,) are of first-class design and construction ; 
Fae. @ PRIESTMAN. 


(3) are low in pei and maintenance costs. 
ee }@ More tHan 


We make pumps for all purposes and 40 years continuous | 700 
experience in desi and manufacture behind them. 
2 = @ vers & SIZES 


Ask us for our detai led lists which give _ power requirec od « on é€ OF 


a digs GRABS. 

















H.eT. DANKS (NETHERTON) [° Write for List No. 1,075. S 


MAKERS OF LANCASHIRE 

— a ? , . 0 ytd PRIESTMAN BROS. Ltd. 
~ Sa rormbd mack fOulsometer Engineering Cs & HULL. ,VicT0MA,S.. 
NETHERTON, DUDLEY. Ba, Tothill Street, Nine Elis Tsonwoeha, 


LONDON, S.W..:. phe & € 7 & e 
1|BUPFALO INJECTOR. TRIPP’S METALLIC PACKING 


























Recisterep THE 


‘OS LEEDS ENGINEERING & HYDRAULIC Co, 


RODLEY, LEEDS. (‘HOT WATER 


SPECIALISE ON 


HYDRAULIC: VALVES 


FOR Ald: PRESSURES, SUCH AS 
Screwdown, Momentum, Relief, Combined Momentum 


and Relief, Reducing, Deflecting,..Automati¢ Unloading, : dG) 8 nsen Ss BOULDING, | ETD... 


Operating _ etc., oa neers, 
Telephone—No, 160, Stammuneust, Lamps. 5A BO, Sth Edition 102a; -DALSTON LANE, LONDON, E. 8. 
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T MONS” TRAILING SUCTION HOPPER DREDGERS ... 
GOLD & TIN RECOVERY DREDGERS _. . 

HOPPER BARGES. FERRY STEAMERS. 

Pp ATENT REPLACE PARTS for EXISTING DREDGERS. 





GVENTORS and FIRST CONSTRUCTORS 
MARINE 


OF “HOPPER ’’ and “‘ STERNWELL ‘ares 
He CUTTER ae 
eg oy om OBCK FERRY STEAMERS =... 
CONSTRUCTORS OF HOPPER Telegraphic Addresses 
& BARGE-LOADING BUCKET HOPP . Susoms, Lawrasw ; Simomumm, Lonpos 
DREDGERS; BARGE-LOADING, RE- 

CLAMATION & “SIMONS”" CUTTER CODES: ABO, Sth Edition 
tig DREDGERS _ === 
. BENTLEY'S. 

Proprietors of ALFRED WATKIN’ § BRITISH<PATENT fer ROTARY SPUDS. Leades Office : 


Builders of Dipper and Drag Line Dredgers of the latest type. $3, VICTORIA STREET. 


Wm. SIMONS & CO., Ltd. RENFREW, near GLASGOW. _§ 




















CONVEYOR: ELEVATOR 


LOWER BRIDGE WORKS, 


ACCRINGTON, LANCASHIRE. 


Contractors to H.M. Government 
Telegrams: CONVEYOR. ACCRINGTON. National Telephone No. 2779. 


GRAIN ELEVATORS 
COAL ELEVATORS 
® CHAIN ELEVATORS 
BELT ELEVATORS 


BALE ELEVATORS. 


RIVER PLATE HOUSE, 
LONDON, E. C. 2. 


Treierpoxe Tere 


LONDON WALL 458, avvupyuere. LONDON 


—RAIL MOTOR CARS—COACHES—TRAMCARS—INSPECTION TROLLIES—LOCOMOTIVES—TRACTORS— 










































Qyer 20 years’ practical experience in SUPPLIED TO OVER 300 RAILWAYS 
































design and construction of machines for all IN ALL PARTS OF THE WORLD. 
purpeses ranging from 4 H.P. Light Inspection 

Trollies up to Main Line Bogie Coaches. BRITISH 
c . BUILT 

ontractors to ; J 
THE ADMIRALTY, WAR OFFICE, THE INDIA THROUGHOUT. 
OFFICE, CROWN AGENTS FOR THE COLONIES, 

FOREIGN & COLONIAL GOVERNMENTS. j WORKS - BURTON-ON-TRENT. 
— UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 





Bow and Stern Well Centre and Side Ladder, Bucket Barge-Loading and Hopper 
| Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators. 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Uaevivd Tugs, Ferries, Paddle and Screw Steamers. 

Delivered Complete or Shipped in Sections. Sees Ge Gear and Renewals Supplied. 


FERGUSON BROTHERS port cLascow), Lo. 


Shipbuilders and Engineers, 
PORT GLASGOW. 


Telegraphic Address: DREDGER, PORT GLASGOW. 
On Admiralty List and War Office List. 

GRAND PRIZE LONDON EXHIBITION, 1008. 

GOLD MEDAL JAPAN-BRITION ,, ere. 
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By the application of Electric Motors large 
valves may be operated without the employment 
of manual labour—and in much less time—that 
additional protection being also afforded which 
is so invaluable in an emergency. No busy Docks, Harbours, Shipyards or 


Works should be without this handy 


Electric Control can, moreover, be arranged 3 
machine. 


from a distant station, or any number of distant 
stations, hence this method of operation is 
particularly applicable where valves are fixed 
in positions which are difficult of access. 


The valve illustrated has been constructed for MOBILE and ECONOMICAL. 


an important Municipal Electricity Station in 
the North of England, and is to be fixed on 
the main steam range between the boilers and 
turbines, with a controlling switch on the 
turbine floor level. 








It is of the Parallel Slide type, 16 inches A CRANE WHEN & WHERE 
is of the Pa ype, inches 

bore, suitable for a working pressure of 200 lbs. YOU WANT 4. 

with a total steam temperature of 700° Fah., 
and the valve can be fully opened or closed in 
80 seconds compared with about 10 minutes 
by manual operation. 





CONSULT US ON YOUR 


BlakeborouoheSons{t4 _ HANDLING PROBLEMS. 


London : Glasgow : 


199, High Holborn. 62, Robertsoa Street. Ransom es re Ra iy ier 


Sil AAA 
01TH 
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LIFTING 








CONSIDERATION 
RELIABILITY. 











) 





aa 


PIONEER . 60 YEARS’ 
MAKERS. HYDRAULIC SHIP JACKS REPUTATION. 
~ ALL SIZES UP TO 300 TONS. ee aie 
TANGYE 
a LIFTING TACKLE 











iS USED IN ALL 
PARTS OF THE 
WORLD. 





TACKLE. ; 
$ 


ROPE PULLEY 

















BLOCKS. 
WORM PULLEY FOR 5 ~ WIRE 
BLOCKS. 
me cthte ues SCREW LIFTING AND 
TRAVERSING JACKS. 
SCREW LIFTING JACKS VARIOUS PATTERNS. HYDRAULIC LIFTING JACKS 
ALL TYPES & SIZES. DIFFERENT TYPES. 
TD., 
TANGYES L'” BIRMINGHAM. 
446 A.R. 
MANCHESTER LONDON GLASGOW 
| Mam HNN 





PLATE BENDING ROLLS 











This Machine is of the 3 Roller Type, and the Top Roll is 
adjustable by Hand Screw to suit work of different radii. 


Left Hand Standard swings clear to permit easy 
removal of the Complete Circle when Bent. 


REVERSE MOTION provided through Fast and Loose Pulleys. | 








Photo No. 15 











Can be made to suit all Widths and Thicknesses of Plate. 
Heavy Forged Steel Rolls driven through 
Powerful Double Reduction Gearing. 

Strong Cast Iron Frame. Roll Pinions and 
Carrier Pinion of Forged Steel, machine cut. 


COMPLETE WITH BELT - STRIKING GEAR AND 
WHOLE MACHINE MOUNTED ON STEEL BASE. 


LET US QUOTE YOU. 


HOLLINGS & GUEST, L™ 


Thimble Mill Lane, Wcaingham 


Telephone : East 490. Telegrams: “ Plungers, Birmingham.” 


Sole Agent for Scotland: Mr. Oo. LANDALE FREW, 45, Hope St, GLASGOW. 
Sole Agent for Ireland: Mr. S. F. ROSS, 36, Queen Street, PBELFAST. 


LATVIA HYTAHYTAIULGUAUOESUATOTOOAYEESUO AYA 
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VISCO 
COOLING 
TOWERS 


are the product of scientific design and 
practical experience extending over 
25 years. They are supplied of all 
types and for every purpose. Sound, 
reliable and efficient, they will soon 
be as well known as the 


VISCO AIR FILTER 


which has set a new standard of air 
filtration by its unique combination of 
essential features. The unrivalled merit 
of the Visco is demonstrated by over 


4500 PLANTS 


Il 
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Send for our New Catalogue No. 24. = 


THE 


VISCO ENGINEERING § CO., 


Ltd 
82, VICTORIA STREET, LONDON, S.W.1. 


Te.ecRaMs: Curtmir, Suwgst, Lonpoy. 


l 





Terernoxe: Victoria 9024. 
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B 






Wey uuu ite 





mma nH 















THE ENGINEER Dre. 26, 1994 
















ve 


Ct anette 


Saving money on ithe) firing ? 
Never fotcing? No repairing ? 
All the steam you are requiring? 
Free from ‘troubles, never caring? 


THAT'S THE 


‘COCHRAN’ 


WAY OF 


RAISING STEAM 


THE EVERY ANY FUEL 


PURPOSE BOILER 
Stocked in 22 sizes. And the 
For COAL, OIL, UTILISATION 

GAS or of 


ANY FUEL WASTE HEAT. 





WRITE. NOW FOR FWLL PARTICULARS. 


COCHRAN & CO, ANNAN, LTD. 
rine: ANNAN, SCOTLAND. peiccons, 


“MULTITUBE, ANNAN.’ 


No. 2 ANNAN. 
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team User? 







_ Driving driven 


Se Se 
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HE illustration shows “ E 
size -box with cover off. 
designed to give any torque on 
the slow speed shaft up to 
6,000 inch-lbs , and more if 


the final speed is very low. 


Rough Dimensions : 
12in. by 12in. by 9in.. 


and in this small space you 
can have any ratio up to 20,000 
to 1—between 20 and 5U0 to | 


we find the most usual need. 








Ja@talogue sént 6n application. 


Durability First and final shafts co-exial 
Absolute silence. in operation Equipment costs low. 

Saving in space. Perfect running balance. 
Saving in weight. Economy in Lubricants. 
Small number of working parts Stanaardisation 














od STONEc COMPANY ETD 

















OCEANIC HOUSE, 
la, COCKSPUR STREET, LONDON, S.W. 


Engineers for nearly a Century. 
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silent and elastic, 


Pinions differ 


Strong, 
Fabroil 
other non-metallic gears in that 
they may be run in oil or water 
without detrimental effect. 
They are impervious to chang- 
ing conditions of temperature 
and humidity and will not 


from 



















shrink, swell, distort or lose 
their shock absorbing pro- 
perties. 


For those manufacturers 
who prefer to cut their 
wn pinions, either 
“Fabroil A” Board or 
shrouded blanks can be 
supplied 

For full particulars please 
write for D.L. 2531 


_Shroiid 


& 


+ 
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The British Thomson-Houston Co., Ltd. 


Electricat Engineers and Manufacturers. 


Head Office and Works: 
Lendon Office : 


Rugby, England. 
Aldwych. 


**Crown House,"’ 
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Heating & Ventilating 


HE MAIN OBJECT of a heating and 

plant is the production of 

pe perc es will we poh mom, 
mum outpu ciency,and anincrea 
health standard from your coniagees: 


Correct temperature and ventilation con- 
ditions in w ops are most important 


factors towards progress. 


Are you satisfied with your heating 
arrangements? Why not look to these 
things now, and let us send you our 
publication No. E 1122 on this subject ? 


OTURTEVAN] 


ENCINEERING Co Lt 
149 Queen VictoriaSt.LondonEC4 











F. WIGGINS & SONS. 


Telephone: Avenue 2248. 


FOR INSULATION, GIGHT-HOLES, ete. 
Largest iam in the Worid. 
108, 103, and 104, Minories, LONDON. 





Mic 









































VICKERS PETTER 
enka 


Sizes 1) to 500 B.H.P. 
Catalogues and Prices on application. 







Men HT OT hn hy 


een 








HE outcome of 30 yeare of sregrensive 1 Raperiepee and zis 
T Research, resulting in —— Perfection ) 
fen ne ace en on a 2- — cycle 3) 






"es SIMPLICITY AND ._ RELIABILITY. 


G~ be ed ee from dead 
oe ay at apy a apy speed witbin 
ss TROLOn 3 STat Any Ee a Governor 
ensures correct injection, besides st and 
close range govern gern ot SB URRING Engines the siebehor revdtioas ww: ‘on- 
roel a hand | and an anti-racing governor is fitted. 


ANCE—An man or a native can satisfactorily handle these 
engines Sab maximum efficiency 


These essentials to over- 
all economy service, 
—- } with » cervtline 
rating 













































Send yor literature to :— 
VICKERS PETTERS LTD. 
Ipswich Works, IPSWICH. 

London Office: 75 B, Queen Victoria St., E.C. 4, 




















This British-built 30- ‘owt. 


Lorry costs 


L430 


This is the inviting offer we are able to announce 
in conjunction with the War Office Subsidy 
Scheme whereby owners of 30-cwt. Thornycroft 





Subsidy Type Vehicles are entitled to the Subsidy 
of £120, which is a 29% reduction in the cost of 


the chassis—an offer you cannot afford to miss. 













BRIEF SPECIFIGATION, 








Chassis with super- 
cushion tyres ; body = , : 
as specification £550 4 Ee y’ , oe eed "The pene 
War Office Subsidy £120 and 4 spsed gear box are in one unit. 
—_ ——_ Ce atral Geom. Overhead Worm 
EVENIUAL £430 Drive, Wheelbase of ITft. 6m., 
cost to owner iar Platform Body with Cab 
Pe” eo Side and Gless Wind Screen. 










WAR DEPARTMENT 
SUBSIDY TYPE Al VEHICLES 


ate fully described in leaflet A25. Copy on request. 


JOHN I. THORNYCROFT & CO., LIMITED, 


THORNYCROFT HOUSE, SMITH SQUARE, WESTMINSTER, S.W.1 
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ALFRED HERBERT LTD. 


COVENTRY. 





S 
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16” x 18 0” Tangye All-geared Sliding, Surfacing and Screw Cutting’ Lathe. 


AN EXCEPTIONAL, BARGAIN. 


We have in stock several of these heavy duty lathes. 
They are new machines with unusual belt power and 
rigidity. We offer them at a very attractive price to clear. 


LEADING FEATURES. 


Arranged for drive from variable speed motor by silent chain. Four 
mechanical speed changes in headstock. Four quick changes of feed 
for sliding and screw cutting. Full set of change wheels supplied. 
Tailstock moved along bed by rack and pinion. Spindle of high grade 
steel, and runs in self-oiling gunmetal bearings. 


SEPP SESS ESSSOOee SSeS SSS SBE SEEEE EE SEES SS= SSSSSSeeaaaaet \ 
fa) 





Height of centres... — 4 Swing over saddle ... .. 24 
Length of bed a . 1B ov Diameter of hole in spindle ... 23" 
Admits between centres ... 114° Approximate net weight ... 24,640 lbs. 


Send for List No. 12+-Surplus Machine Tools. This comprises a very 
large range of general purpose, labour-saving machine tools offered at 
bargain. prices. 


INSPECTION BY APPOINTMENT. 


PHADAADADDADAADAAAAAAAAAA AAA AAA AA AA AN AAAAAAAA HAAAADSGIIDIIAIAIIADIA AD 


BRANCHES OR ASSOCIATE COMPANIES AT:— 
LONDON. LEEDS. BUENOS AIRES. BRUSSELS. 






GLASGOW. SHEFFIELD. OSAKA. MILAN, 
MANCHESTER. NEWCASTLE. TOKIO. CALCUTTA. 
BIRMINGHAM. BRISTOL. PARIS. SYDNEY. 


SSS SSS SSS SSS S559 9995599 saa Se SaSa ASSP ASSsssssAseas 


PERSE ESES Sele eeqgul!]2 


BAgqAqgaas 
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THE VONO COY. 


Duport Foundry, DUDLEY PORT, STAFFS. 


LONDON OFFICE: 6.& 7, HOLYWELL ROW WORSHIP ST.. E.C. 2. 











| j 














THE FINEST INVESTMENT THAT 
BRITISH CAPITAL AND LABOUR 
CAN PRODUCE. 
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ALFRED HERBERT LTD. 


COVENTRY: The Butts. 

LONDON : 25, Victoria Street, S.W. 1. 
MANCHESTER: 2, Whitworth Street West. 
BIRMINGHAM: 208, Corporation Street. 


COVENTRY. 





THE METROSCOPE. 


A new, accurate and automatic measuring device for indicating the 
amount of travel of all moving parts of machines, such as carriages, 
slides and spindles. Applicable to all types of machine tools and 
many other classes of machines. Reduces expenditure on jigs and 
gauges and eliminates trial and error. Easily understood, simple 


and inexpensive. 
Catalogue on Request. 


SMALL TOOLS, MACHINE SHOP ACCESSORIES AND 
NORTON GRINDING WHEELS. 

All the most generally used sizes and varieties are carried in stock at 

our Small Tool Warehouses. As Sole Agents for Norton Grinding 

Wheels in Great Britain and Ireland we can supply immediately 


suitable wheels for almost any grinding operation. A staff of grinding 
experts is available to give advice on the selection of wheels and 


on grinding generally. 
ENQUIRIES SOLICITED. 


SMALL TOOL WAREHOUSES: 


GLASGOW : 36-38, West George Street. 
BRISTOL: 94, Redcliffe Street. 
NEWCASTLE: New Market Street. 


oo ooioggooaioloaoiciooloioiolciorolcioiolciojoloigjaic oioic|oioio|oolsogiooiooiolo oo cio ciao gig oioiojoicloioos) 
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TECALEMIT 


HIGH PRESSURE 
LUBRICATING SYSTEM 


is being widely adopted by users of 
machinery of all kinds requiring grease 


Tecalemit renders Grease cups obsolete, 
and by means of pressures up to 5000 Ibs. 
per sq. inch forces grease right into the 
places where it is needed ina simple, clean 
and efficient manner. 


TECALEMIT, LTD., <2 
10, Little: Portland Street, London, W. 1. . ————— 


Hooking on with- 
— : = ont touching any 
>.< part by band. 














Over 500 Manufacturers 


of Motor Cars, Lorries, 
Tractors, Locomotives, 
Steam Rollers, and 
Machine Tools, fit 
Tecalemit as Standard 
Factory Equipment. 
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BEAMS MRSA HE 











"Phone :—ALTRINCHAM 540, 541, 542. Telegrams :—‘* RICHARDS, ALTRINCHAM.” 
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RICHARDS 


MAKERS OF THE 


“PEARN -RICHARDS” 


PATENT COMBINED SURFACING, BORING, 
MILLING, DRILLING & TAPPING MACHINES. 















DESCRIBED BY ONE OF THE MANY HUNDREDS OF SATISFIED CLIENTS AS 


“THE BEST MACHINE IN THE ENGINEERING TRADE.” 














No. 6 “PEARN-RICHARDS” MACHINING TURBINE CASE. 
Repreduced by courtesy of Messrs. THE BRUSH ELECTRICAL ENGINEERING Co., Ltd., Loughborough. f 


— 





“We all live by successful selling at competitive price in the markets of the world. Todo 
this we must produce the best possible article at the lowest possible price.” The 
“ Pearn-Richards” machine is the means to this end, but make sure you get a machine 
made by the original Patentees and Pioneers in the development of this type of machine— 


GEO. RICHARDS & C2. L!: 


BROADHEATH Vgg! =" Near MANCHESTER. 
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get the Machine with 
The “FEED LOCK.” 


N the new “ Asquith" Patent Combined 
(): Feed-Lock”’ Girder Radial, the down- 
ward movement of the ‘“‘ Feed-Lock”’ 
lever locks the saddle on the arm, the 


arm on the «pillar, simultaneously with the 
application of the power feed to the spindle. 


This means that when drilling the machine 
is properly locked, and no matter how forgetful 
an operator may be, he has to drill with the 
machine in the correct condition for obtaining 
the best results. 


What this means in saving of time, increased 
output, and freedom from twist drill breakages 
will be readily apparent. Your new drilling 
machines are obsolete if not fitted with this device. 


We make Drilling Machines covering a wide range of duties, 
and every type we make possesses distinctive and exclusiv: 
features. Our latest models will interest YOU. 


MAY WE SEND OUR CATALOGUES AND LISTS? 

















«“ Asquith” Girder Radial 

fitted with the new Patent 

Combined « Feed-Lock ” 
matic mm. 


me W™ ASQUITH (i920 LT 82 


WIRES 


DRILL. HALIFAX Highwell Works, 


INTERNATIONAI 


HALIFAX, England. 





BRASS FINISHERS’ LATHES 


FOR THE RAPID PRODUCTION OF BRASS WORK. 


SS °S8 


IMPROVED DOUBLE 
GEAR FRICTION 
FASTHEAD. 


AUTO. FEED TO 
TURRET. 


a 


JOHN LANG & SONS, Ld 





i 


FOLDING OVER AND 
CHASING 
ARRANCEMENT. 


LOOSEHEAD. 


8S 8s Bg 
Visitors Welcome. 


89 8S 





Lathe Manufacturers, 
e ¢JOHNSTON E, ar. GLASGOW. 
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LONDON, S.W.!. 





I7, GROSVENOR GARDENS. 


TO GET THE BEST RESULTS from Capstan and i .- 
Lathes, it is essential that efficient tooling outfits be used. 


We have, for many years, specialised in the manufacture of these machines, 
and have gained a wide experience in high-class production methods. 


YOU MAY NOT BE OBTAINING FULL OUTPUT 


‘ from your present plant for two reasons. First, you may want more machines, 
; and, secondly, your existing machines may want some extra equipment. In either 
case we can assist you and will do so willingly on request. 











Our Technical Staff is at the disposal of all who 
are in need wf expert advice on tooling methods. 


H. W. WARD & CO. L™ 


DALE ROAD, 
SELLY OAK, 


BIRMINGHAM. 


The BUTLER 


MAcHINE Toot Co., Ltp. 


MANUFACTURERS of High-Class Machine Tools 
for Planing, Shaping and Slotting; also General 
Purpose Lathes with vee type beds. 
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| Simplicity, 


: Efficiency, 
Durability. 
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24/26" Stroke Double Traverse Head Shaper, 12ft. Bed. 


Fitted with quick-power adjustment to each headstock; independent gear- 
box for each head providing eight changes of speed; direct drive by one belt 
from the lineshaft; quick return of 2} to one on all lengths of stroke by 
means of “ Whitworth” motion drive combined with our helical wheel drive. 


Vicroria IRon Works, HALIFAX. Wires: “Butler, 
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FERRUM 


PIONEERS & SPECIALISTS in the DESIGN & MANUFACTURE of STEEL PIPE LINES for HYDRO-ELECTRIC INSTALLATIONS. 
CONSULTING ENGINEERS. MANUFACTURERS. ERECTING. ENGINEERS, 
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NECAXA. 
: LENGTH ‘ean TYPE OF 
mg OF EACH DIAMETER IN HED JOINT. 
PIPE LINE " hire 
PIPE LINES. IN FEET. INCH . . 
FLANGE 
6 3300 30 iaio JOINT. 











THE PHOTOGRAPH AND PARTICULARS SHOWN ABOVE REFER TO THE HYDRO-ELECTRIC PLAN] 
AT NECAXA. MEXICO, AND, IN ADDITION. TO NE&CAXA, FERRUM HAVE SUPPLIED THE PIPE 
LINES FOR 19 OTHER. IMPORTANT. HYDRO-ELECTRIC PLANTS IN MEXICO,_ INCLUDING :— 


ALAMEDA OAXACA TEPEXIC 
TUXPANGO QUEZALTENANGO PACHUCA 


DURING THE LAST 20 YEARS FERRUM HAVE DESIGNED AND MANUFACTURED THE PIPE LINES FOR OVER 80 PER 
CENT. OF THE MOST IMPORTANT AND EXTENSIVE HYDRO-ELECTRIC UNDERTAKINGS THROUGHOUT THE WORLD. 


We shall be pleased to forward free of charge to any address a copy of our latest publication, “ Water Power around the World.” contain- 
ing a general review of H)dro-Electric Development, and photographs and particulars of Water Power Plant in all parts of the Globe. 





London Office: 


PERRIN’S.. LIMITED, 


ENGINEERS, 
15,.CATHERINE. STREET, LONDON, W.C. 2, 
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Electric Tools. | Ie 
Electric Welding Plants,¥}) 
Rock Drills Mand Tupod les), 


5 Oil Engines, S Parts 
= Vacuum fount , § 










Tel. Adddress 
“ CAULKING, PICCY, 
LONDON.” 




















WORKS : 
FRASERBURGH, 
SCOTLAND, 








A No. 2 Boyer Pneumatic Hammer, Chipping Copper Firebox Level with Foundation Ring. 
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VALVELESS 
OIL ENGINES 


in 


Sizes from 10 to 300 
B.H.P. Work on any 
Crude, Tar and residual 
=| oils. 








ee 3 








Consumption per B.H.P. | r G 
per hour less than half SIMPLE, 
a pint. ' S 
LOW FIRST COST. AMsTJAS ROGYSS 7 
RELIABLE, 


LOW RUNNING COST. Write for Catalogue. QUICK STARTING | 
LOW UPKEEP COST. 


CLAYTON & SHUTTLEWORTH, L™- 


Head. Office and Works: LINCOLN. 


TELEPHONE: 760 Lincoln (4 lines.) London Office : ‘47, Victoria Street, S.W. 1. TELEGRAMS: “Claytons, Lincoln.’ 
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Embody the experience 
of 25 years specialisation 
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Delivery from stocksofall 
standard sizes and speéds, 
Squirrel..Cage .or..Wound 

Rotor. MANUFACTURERS OF HIGH CLASS 


Quick deliveries for special 


windings. TWO ann THREE PHASE _ 
INDUCTION 
MOTORS. 
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LONDON OFFICE: == 
Australia House, Room 420, Strand, W.C.2. = 
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| CHEAPEST 
} THOUSANDS POWER 
WORKING. ROWE. 
Consumption under 
bn sil awee }LB. PER B.H.P. HOUR 
GOVERNING Sn 
STEADIER : 25 T0 160 B.H.P. 
RUNNING — & —— 


Catalogue Free. 





Send cost and size of your 
present engine; we will tell 
you savin g possible. 


156 B.H.P. TO TRL SP 
400 B.H.P. a 
400 B.H.P. Maximum FIELDING Suction GAS ENGINE 
working with Gas from WOOD WASTE. 


Direct connected to Bynagio for Power Distribution. 


FIELDING & PLATT, E°coucesre. 
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These photos show the unloading 
at Bombay on Feb. 2nd, 1924. 
















cS D ARDMORE : 









Our pictures show the arrival at Bombay 
of 12 passenger);express Locomotives for 
the B.B. & C.I. Ry. shipped complete in 
running order from the Beardmore Loco- 
motive works on Clydeside, where they 
were built. 











The steamer arrived in Bombay on the 30th 
January, and was unloaded by February 2nd. 





Steaming trials in Bombay were entirely 
satisfactory, and the engines were able to 0 
straight into service. 











On the 3lst January a second consignment of 13 of these 
engines and tenders Jeft Dalmuir for Bombay, having been 
loaded in 14} hours. 


These are the heaviest locomotives @ver shipped in this 
condition direct from the builders’ works in Great Britain. 















The saving in packing and intermediate transport costs 
where so many thousands of parts are concerned— is obvious. 





Consider these facts in the light of present economic conditions. 
























Locomotive Works: Dalmuir, near Glasgow. 











London Office: 36, Victoria, St, S.W.1. 
ot - = Fe e ‘ 





ee ce ee ee a eee ee ees ee ee ee eee ee ee 





fai talal aioe eee ee eerie 





TUCO iil sled oicste a 











i 











D 


IDS SSS SSS SSG SSS S009 SSS SOR P22 Se. 222222 S222 E2SEeene 


r 
is 


PS SP EPPS 222222 


DEPP SSSPaas 


Dec. 26, 1924 


THE ENGINEER 


21 

















Crossley Installations 


the World 








HEAVY Ol La 


Equally satisfactory in the Bléak hills of Derby- 
shire or the far-flung outposts of the Empire, 
Crossley Engines are daily providing economical 
power and paying high dividends. The illus- 
tration depicts the Crossley Crude Oil Engine 
installed’ at the Holderness Works of Messrs. 
Taylor Frith & Co. Ltd., Dove Holes, Derbyshire. 
In their letter of Aprib@oth; 2924, they say :— 


“ We have our 208 hp. Twin Cold Starting Crude 
Oil Rugine operating a stone crushing plant, and we 
should tike-youto~know how very well satisfied we 
are with it, especially with the starting Jrom cold, 
the cléeantiness of the engiwe when sinning on crude 
furnace oil and its reltabilitye “We feel confident 
that our choice in this type of prime mover will be 
more than justified. We should be pleased for you 
to show the engine te any of your possible customers 
coho may be im this, district at any time” 





es = 
An important facto in. the success of the 
Crossley Oil Engine is its@bility to work equally 
well on all qualities, of,oil—as instanced by the 
following letter, forwarded by Our Mauritius agent: 
from Messrs. La Baraque Sugar Estate Co., Ltd., 
La Baraque : = 


“I am pleased to have to siaté that the-20 HP 
engine supplied by Messrs. Crossley Brothers, and 
which has worked for a period of 12 months on 
lg BARAQUEB bil, givesemewntire satisfaction? 


For economy, freedom from mechanical break 
downs, and smooth, even running, Crossley Engines 
are unsurpassed. 





CRUDE OIL ENGINES from 20 to 500 B.H.P. 
Also supplied as 
CONVEKTIBLE ENGINES to use either Off 


or Gas. 


Telegrams: GASENGINE, Manchester. 


London Office: 139-141, Queen Victoria Street, E.C. 4. 


REFINED OFLSENGINES from 3 BHP. 
upwards. 


GAS ENGINES from 4 to so0o BHP. 


CROSSLEY BROTHERS LTD., OPENSHAw, MANCHESTER. 


Telephone: CITY 4200. 
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BEYER, -PEACOCK. -& CO.,. LTD., 
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Electric and Internal 
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PORTABLE 
ELECTRIC 
IDRILLS 















HIGHEST 
QUALITY 














wities should be addressed direct, or to Sole 
ents:—Messrs. The Associated British 
Fool Makers, Ltd , 17, Grosvenor Gardens, 


o¥ 1, and at Belfast, Birmingham, 

ristol Glasgow, Leeds, Benebestes, ems 
effield, A pelpam. 

Canada. ane France, Holland, om 

New Zesland, Scandinavia, South “Africa. Soain. 
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‘DO YOU TAKE PRIDE... 
Taye CONDITION OF Y 








Let us + il you a free 
working sample to try. 









W. F. JOHNSON & Co., 





Agents, 
“Clerkenwell Road 
“EONDON, Bt. 
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i) NEw BOND STREET HALIFAX. 
a) 6 Telephone Telegrams 





| MACHINE CUT GEARS, 







» CHANGE WHEELS 
AND STANDS. 


Sizes 14 d.p. to 4 d.p. 


teow ae kr 


for all sizes, oval or + 
to 2in. pitch, face to suit, 









+ 9 
MITRES AND BEVELS. 
pangs od cag and 24in. dia. Larger size 


PAPER rR & RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CLEAN CASTINGS. Spar Gear Blanks 


from any of the above patterns. 
Wheels made up to > coe and 
Castings only supplied if required. 

achine Castings 





made to Customers 


ree Standard 
Cutting Co., Ltd., 
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W. E. BROWNING & CO, 


d Ventilatin 
7 pn ol DRYING, &c., : 


EXPERTS. KEEN PRICES. 


Cowley Works, Leytonstone, E. 
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ELECTRICALLY DRIVEN 


OR 


BELT DRIVEN. 


SPECIALLY ADAPTED 
FOR PUMPING 
VISCOUS,_OILS, 


FULL PARTICULARS FROM 





THE ‘H.T. 


MOLASSES ‘ete 


SI 





99, 


HAYWARD TYLER & Co. Ltd., 


= we 


omen 


ILLUSTRATED PAMPHLET. 





WITH 
ZES AND DUTIES 
ON 
APPLICATION. 


Queen Victoria Street, 
LONDON, E.C. 4. 
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We 
packings, jointines and 
lagginges cover the en 
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— high sta’ and to Admiralty Specifica- 
<# tion, though 40-50 ~, lighter than . 
es other semi - ki _ gives lasting 
€ service. That ~ * justifies the claims - 
es made for it is by testimonials constantly | 
received from ineers. st 
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stating : 
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7s one of an 
tensive Serius of high 
Specialities 
wde by Bell's, whose 


V4 4A 
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Southwark Street, 


mn réquirements. 
Telegrams °°“ Asbestos,’ 


sk for Sully iwllus- 


OD 
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a 
F direoted the whole of their resources to 


which is unquestionably the best of the 
| Its construction i beer ps ri 
ciples, ensurmga ect ng ace, triction- 
ciples. oe The asbestos 

materials used in its manufacture are to s 


The following offer dare not be made’ 
deniable quality. 


1. Type of Engine, 
2. Diameter of Rod, 
3. Dhameter and Depth of 


anda LOft. trial Jength of “Reefer,” 
yl b@forwirded free, 


Bell's United Asbestos'Go. Ltd. 


Pioneers of the World's Asbestos Industry, 


BRANCHES —Birmingham, Bristol, Cardiff, 
Glasgow, H all, Liverpool. d : 
on Tyne, Sheffield, &c, 
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Lighter weight 
greater 
efficiency 
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by a product of un- 
a letter 


Stuffing Box, 





London, S.E. 1. 


Teléphone > Hop 4040. 
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E. J. BAKKER and COMPANY, LTD. 


LONDON, E.C. 2. 
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Telephone: 
London Wall 
137. 




















LIGHT” | 


S PATENT 









No. 1. 
ARRANGED 
TO BURN 
ORDINARY 


















1500 
CANDLE 
POWER. 
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NMENT STOCK. 


WE OFFER A LARGE QUANTITY 
OF THESE LAMPS TO BURN 
PARAFFIN AT CONSIDERABLY 
LESS THAN PRE-WAR FIGURES. 














ACETYLENE LAMPS. 
100 to 3000 CANDLE POWER 
SIMPLE AND EFFICIENT 


WELLS’ “LIGHTNING” 
PAINTING MACHINES. 


Wallwork and Wells’ Patents 





SPRAYING 
SUPERSEDES 
BRUSHWORK 

FOR 
QUICKLY 
APPLYING 
OIL PAINTS, 
VARNISHES, 
&c. &e. 








WELLS’ “LIGHTNING” 
LIME» & COLOR WASHER. 


Wallwork and Wells’ Patents. 


No. 5A 
MACHINE, 
FITTED WITH 
OUR 
HIGH-GRADE 
DOUBLE 
SPRAYING 
NOZZLES. 








A. C. WELLS & Co. 


101, Midland Rd., St. Pancras, N.W.1, 
Works: Manchester. LONDON 
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PROGRESSION. 


N the past 30 years the greatest industrial strides 
] of progression have been in the adaptation of 
Electricity to modern requirements. Such 
success as has already been achieved has been due in 
no small measure to the enterprise of British manu- 
facturers. In the cable industry one of the 
most important movemeni ithe introduction of 
paper insulation, which “made 
pa a movement 


ception, in_ this te to tl 


Progressivelitieas, B ) by so d 
practice, Maye er mand 3 

B.I. to increase its actory space to. 15 times that of 
30 years ago,.and in supply undeftakings all over the 
world the spirit of Progression is réflected in 













BRITISH INSULATED & HELSBY CABLES 


LIMITED, 
Cablemakers and Electrical Engineers, 


PRESCOT-- —~LEANCASHIRE. 
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Fine Material 


Only SSS Special Chrome Steel is 
used in SSCS Ball Bearings. From 
the mining of the ore to the labelling 


of the product, the manufacture is 


conducted by SSS organisation, 
thereby ensuring a uniform 
standard of the 


highest order. 


THE SKEFKO BALL’ BEARING 
COMPANY, - - LIMITED 


Head Office and Works - Luton, England. 
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Complete Sugar Factories 
of Modern Design and 
Reliable Construction 


8 8 8 
Existing Factories Modernised 


COLeeeeeeneete ninety 


ENGINEERS, Scotland Street, GLASGOW 
London Office : 7, Grosvenor Gardens, S.W. | 












































IMPORTANT CONSIDERATIONS— | 


a 


working perfectly. 





Over 50% of engines installed have 
been repeat orders. 


| * 4 Fuel gered , from O°4 Ibs. per 
IES Ek Most reliable cold starting. 
No rise of pressure during combustion. 
Uses lowest grades of fuel oils. 
Silent and smokeless exhaust. 
Pistons fitted with “‘ Mirrlees” floating 
piston pins. 
IL Patent packingless fuel valves. 
MIRRLEES, BICKERTON & DAY, L™. 
Ki N Gl N fk ra STOCKPORT, Ge 7. GROSVENOR GARDENS, LONDON, S.W. 1. 
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* MARSHALL = 
OIL-WELL DRILLING 
ENGINES & BOILERS 
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AS MADE FOR THE WORLD'S LEADING OIL SUPPLY COMPANIES. 





UNSURPASSED FOR FULFILLING POWER SERVICE CONDITIONS of all Oil Producing Countries. 


INQUIRIES INVITED - CATALOGUES ON REQUEST. 


MARSHALL, SONS & CO., Ltd., ENGINEERS, GAINSBOROUGH, ENG. 


City Offices: 3, London Wall Buildings, London, E.C. 2. 
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FIRMAAF SMULDERS 
SCHIEDAM (HOLLAND) 


Sole Agent in the United Kingdom: 


ANDERSON RODGER 
38. Victoria street - London S.W.I. 


Tel.: Victoria 3887. Cable Add.: Rodgerando, London 





. Excavator 
with Conveyer specially 
designed for cutting Irrigation Canals 

. Excavator for extracting gravel, with gravel- 
wash installation. 

. Canal Excavator, capable of digging to” 
a depth of 40 feet. 


. Canal Excavator, capable of digging to a 
depth of 40 feet, employed in the Brown 
Coal Collieries in 


Limburg, Holland. 





BOILERS, Land and Marine of all Systems and Pressures. 
BRIDGES, ROOFS, and all other Steel Work at our Branch; 
CHAUDRONNERIES : 


A. F. SMULDERS 
Grace-Berleur, Liége, Belgium. 
OTHER SPECIALITIES: Dredging Piants of all Types and Very Large Capacity. — Coaling Vessels and Elevators for Bunkering 
Steamers Mechanically, at Rates from 150 to 1000 Tons an Hour. — Passenger and Cargo Vessels, Tank Steamers, Steam 
HoppersTugs, Floating Docks. 
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GOOD SHIPS 
AND MARINE 
eae = « ENGINES « 


oe Sir W. G. ARMSTRONG, 
DEON : WHITWORTH & Co., Ltd. 
8, Great George Street, Westminster, $.W. ! 

Tele phone - Telegrams 


Victoria 4010 “ Zigzag, Parl, London.”* 
Code: Bentley's. 


Shipbuilding Department 
Armstrong Yard, High Walker-on-Tyne. 
Tele, ; Telegrams 
Central 3395. “ Armada, Newcastle-on 


Tyne 


Marine Engine Department: 
Elswicx Works, Newcastle-upon-Tyne. 
Telepho.e : Telegrams: ** Elswick. 
City SOs! Newcaatle-upon- Tyne.’ 


FORGINGS 
CASTINGS 





NON 
FERROUS 
PRODUCTS 





YOSO) 


HIGH SPEED 
STEELS 


<== 
DHDV 


y 


Y 
HYDRAULIC 
MACHINERY 


okt »\s) 
HYDRO 
ELECTRIC 
PLANT 
IPEOe 
CIVIL 
ENGINEERING 


CENERAL 
ENGINEERING 
a 








NS 


S.S. Mongolia, 24,500 fons 
displacement, 16 knots. 
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Modern Methods 


Gear Production 


The completely successful application of a correct principle can only be 
achieved in the case of high-speed gearing by the employment of the most 
scientific and accurate machinery and tke exercise of the most meticulous 


care. 


It is to these matters that we have paid the greatest possible 


attention, with the result that double helical gears produced in our works 





Single Reduction Mill Gears 
up to 20,000 H.P. 


freedom from shock and 
Double Helical 


enables the designer of power transmission 


The characteristic 
vibration of ou Gears 
systems to eliminate from his calculations 


the enormous margins that have to be 


allowed in the case of less accurately cut 


vears. Asa consequence of this accuracy, 
relatively fine pitches can be employed, 
allowing the maximum number of teeth to 
be in simultaneous engagement. This is an 
important point, because it permits a uni- 
form distribution of the load over the 


vreatest possible tooth surface, and reduces 
wear and tear to a minimum. 


Double helical gears for all purposes are 
our factory at West Drayton. 
These include gears for collieries, mines, 
steam turbine, oil and electrically-driven 
ships, power _ stations 
machinery of every kind. 


made in 


and industrial 


can be guaranteed to run with per- 
fect smoothness and a complete 
absence of shock or vibration and 
with the highest speed reduction 
ratios. 





Steel Pinion and Wheel 
for Winder Drive. 
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STEAM PUMPS, BELT AND ELECTRIC-DRIVEN PUMPS, PISTON PUMPS, RAM PUMPS, 
AND HAND PUMPS FOR WATER, ACIDS, AND ALL LIQUIDS TO ALL PRESSURES. 


Fig. 7159.—-BAILEY’S HYDRAULIC THREE-THROW PUMP. 160.—RAM PUMP, for Boiler Feeding, Fig. 716! ge > aA AND 
For all pressures and capacities. Pumping Tar, Ammoniacal Liquor, &c. AOU , 


‘DAVIDSON’ STEAM PUMPS 


“The Pump with the Simplest Slide-Valve.” 


USES LESS STEAM THAN 
A DUPLEX PUMP. 











No. 1 D. 
“DAVIDSON” STEAM PUMP, as made in the larger sizes. 
For Boiler Feeding, &c., to 150 Ibs. Pressure. 


Fig. 60 D.—" Davidson ” Economical Boiler Feed Pumps with new Valve 
Motion, which works without lubrication. 





BAILEY’S “DAVIDSON” PUMPS 
have for over 40 years maintained 
a high reputation amongst their 
Fig. 6a D. —“* DAVIDSON” HIGH-PRESSURE 


For High Lifts in Mines, &c. es 


Manufactured by 


ir W.H Bailey & CL? 
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Tho WW Cif? patent 
urbo Feed 
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Reliable 


and 








Economical. for large Power Installations. 








Self-regulating—compact—easily ac- 
cessible. 

Saves money in maintenance and 
repairs. 

Freedom from shocks or pulsations 
in Feed Line. 

Exhaust is entirely free from oil. 
Hundreds in use in the leading Power 
Stations at home and abroad. 
Standard Sizes. Prompt delivery. 








Full Descriptive 
Particulars will be 





sent on application. 
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Sullivan Class W K - 311 Compressor, 103 cu. ft. capacity (with side shutters removed). 


SULLIVAN PORTABLE 
DRIVEN COMPRESSORS. 


The Sullivan 103 cu. ft. petrol (or paraffin) driven 
air compressor represents the very latest engineering 
practice in the production of a sturdy, efficient and 
simple machine, capable of standing the rough usage 
unavoidable on contracting work, for the following 
reasons :— 


1. It is gearless, the compressor being direct driven from the engine. 





2. The frame is a solid one-piece steel casting of liberal proportions. 


3. The engine is an exceptionally high-class production, extremely 
efficient in fuel consumption. 


4. The compressor is simple, sturdy, compact, and readily accessible 
in all parts. 





5. The arrangement of the machine is convenient. 


SEND FOR CATALOGUE 2577N. 


SULLIVAN MACHINERY COMPANY 


- Salisbury House, London Wall, London, E.C. 2. 
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VERTICAL OIL ENGINE 








2768 
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Illustrating Engine for 350 K.W. Generator as recently supplied for large Overseas Electrical 
Undertaking. 

On a 24-hour test the Fuel Consumption was .4 Ibs. per BHP per hour—equivalent to .59 Ibs. 
per K.W. Hour. 


RUSTON VERTICAL OIL ENGINES 
are made in sizes up to 1100 BHP. 


START FROM COLD under all conditions. 
THEY USE THE CHEAPEST FUEL OILS. 
HAVE LOW GUARANTEED CONSUMPTION. 


Write for Catalogue A4632. 


RUSTON & HORNSBY LTD.——LINCOLN. 


Telegrams: RUSTON, LINCOLN. Telephone; LINCOLN 580. 


LONDON: IMPERIAL HOUSE, 15-17-19, Kingsway, W.C.2. _{ Fiiceiem'diteeand sen PONDON: 
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STEEL 
CONSTRUCTIONAL 


WORK 


OF 
ALL KINDS. 












TELEGRAMS : 
SCOTDIESIC. 





SCOTSTOUN, 
GLASGOW. 





STEEL BUILDINGS, 
BRIDGES, Etc. 


ENQUIRIES SOLICITED. 
DESIGNS SUBMITTED IF DESIRED. 











“Handy” Punching & Shearing 




















Machines for all purposes. 
“ L 
ae ‘ 
R 
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C. A. HUNTON & SONS, 
71, Southwark Street, LONDON, S.E. 1. 
TMP a0. CLYBURN Phone LONDON. 
Endurance 
Polishing 
Wheels 
for 
Engineers. 


















GROUP A. 


Station with highest 
thermal efficiency ; 
GLASGOW (DAL- 
MARNOCK) 
Equipped with two 
“METROVICK” 
Turbines, 
each 18,750 k.w.. 
taking over 60 per 
cent. of the load 



























(NORTH 1 
Sqrigeed with three 

TROVICK” 
Steam Turbines, each 
20,000 k.w., taking 
ALL THE LOAD. 








GROUP C. 


Station with the 
highest thermal! 
efficiency and lowest 
fuel consumption 

MANCHESTER 
(BARTON) 

Eyuipped with three 
“M ET ROVICK 

Steam Turbines, each 
25,000 k.w., taking 
ALL THE LOAD 








i asteeeeneteeedl 


Send for copies 
af Publications 
“ Dalmarnock 










MietTroviclk. 


High 


Steam Turbines 


HE Analyses and Summaries of the Electricity Commission 
for the year ending March 31, 1924, reproduced 
particulars of the station with the highest Thermal Efficiency 


basi, “* Brie in each group; Glasgow, North Tees snd Barton head the list 
Station with highest E.M20/ ‘ = their re ave groupe. : . . " _ 
ae edicioace Each of these three stations is equipped with “METROVICK " 


RATEAU-IMPULSE STEAM 
taking over 
(NORTH 
the entire load of their respective stations. 
























Pressure, Rateau - Impulse 
above, gives 


URBINES, those at G'asgow 
60 cent. of the load, and those at NEWCASTLE 
TEES) snd at MANCHESTER (BARTON) taking 


THE Mark 
of Efficiency. 


WY 


TROPOLIT 


TRAFFORD PARK .- MANCHESTER ™ 


BELFAST HARBOUR Power 
Station also equipped with a “ Met- 
rovick” Turbine would head the 
list in Group D, if ‘included in the 


Commission's analyses. See note. 























W. CANNING &Co., Ltd., Birmingham. 
Grywe Encineerinc Go. Lo. 


WATER COOLERS. CONDENSING } PLANTS. 
VACUUM PUMPS & COMPRESSORS. 
STEAM TRAPS, &c. 

Telephone: 4070 City. Telegrams: Modernize, Manchester 
94, MARKET STREET, MANCHESTER. 











Contractors to H.M. Government. 
ESTABLISHED 
1839 









BURLEY:.SON Lro., 
HORNBY ROAD,BOOTLE,LIVERPOOL. 
CRANES ~-ALL TYPES 
HANDLING MACHINERY 


| HENDERSON}}| 
works AB | 

















LANCASHIRE 


BOILERS 


Dished or Flat Ends. 








WRITE FOR PARTICULARS 
AND PRICES TO 








JOSEPH FOSTER & SONS, 


SOHO FOUNDRY, PRESTON, LANCS. 


TELEPHONE: 96 PRESTON. 


TELEGRAMS: FOSTER, PRESTON. 
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{A.G.MUMFORD, ..coichester 


CONTRACTORS TO 


BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, CROWN AGENTS 
FOR THE COLONIES AND FOREIGN NAVIES. 


meet “DUPLEX” 
STRONGEST p TT m re) S 


BEST-FINISHED 
FOR ALL DUTIES. 


IN THE MARKET. 
—_ | 
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LOW SERVICE PUMP 
































VERTICAL 
MUMFORD’S epee BOILER FEED PUMP, 
“ICEBERG 
VALVE GEAR. HORIZONTAL MARINE PATTERN. 
| BOILER FEED PUMP. 
en RS Ra Se eeton | SEES oes 
3 FULL PARTICULARS & ILLUSTRATED CATALOGUE ON APPLICATION L. J 





























Metal” will be supplied on application. 


‘mM. Rippett, Coustanp & Co., Lrp., Springfield Wire Works, 
Bridgeton, GLASGOW. — asugee 


Bruntons, Wire Mills, Musselburgh, SCOTLAND. 
Wo. RIDDELL, Coustanp & Co., Ltp., Springfield Wire Works, 
Bridgeton, GLASGOW. 
= ——— 
D. JOHNSON, CLaPpHAM & Morris, Lrp., Newt Heath, 
MANCHESTER. ‘ ‘ ae os 
LAUNDRY MACHINERY. 
D. & J. Tutus, Lrp., Clydebank, GLASGOW. 
Isaac Brarrawairr & Son, ENGINeEers, Lrp., Ibis Works, 
KENDAL. 
CENTRIFUGAL SEPARATORS. 
Watson, Larptaw & Co., Lrp., 98, Dundas Street (South), 
GLASGOW. 


Tos. BroapBent & Sons, Lrp., Central Ironworks, HUD- 
DERSFIELD. 

Pott, Cassets & WriLLiamMson, Engineers, Moth li, Ne 
GLASGOW. Yoong 2 te 


CENTRIFUGAL PUMPS IN MONEL. 
DryYspaLe & Co., Ltp., Bon-Accord Works, Yoker, GLASGOW. 
DROP STAMPINGS. 
Aston Drop Foreres Co., Ltp., Lockhurst Lane, Foleshill 
COVENTRY. \ 
A. Harper, Sons & Brean, Lrp., Rolfe Street, Smethwick 


BIRMINGHAM. 
G. & J. Wetr, Lrp., Catheart, GLASGOW. 
POLISHING. 


E. THorn & Sons, 63-64, Mott Street, BIRMINGHAM. 
PINS, HACKLES, Etc. 
Cray & Arxtnson, Harris Street, BRADFORD. 
NAILS. 
CARLYLE Cuirm & Co., Lrp., Heathfield Works, Finch Road, 
Handsworth, BIRMINGHAM. 
JOINT RINGS. 
Tee Merattic Manvracturine Co., Lrp., A vear 
Poe ae « Tp., Ardrossan, Near 
SCREWS. 
Guest, Keen & NETTLeEFOLDs, Lip., Box No. 24 I 
_ Street, BIRMINGHAM. Ms a a 
EPaRAIM PHILLIPs, Lrp., 54-58, Bissell Street, BIRMINGHAM. 
PERFORATING SHEETS. 
N. Greentne & Sons, Lrp., Britannia Works, Bewsey Roa 
WARRINGTON. oo 
G. pa Ss. (Lonpon), Lrp., Woolwich Road, 
F. Brasy & Co., Lrp., 352, Euston Road, LONDON, N.W. 1 


heet, Bar and Wire in a 
Rivets, Bolts, Nuts, Screws, 
by our Monel Department. 
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ONEL METAL 
PRODUCTS 





O assist users of ‘‘Monel Metal” in obtaining their requirements, we submit 
hereunder a list of Firms who have specialised in its application in the 
forms indicated. If you have any difficulty in obtaining the metal in the form 
you want it, or in securing satisfactory service, you are invited to write diréct to 
our Monel Department, Cathcart, Glasgow. 


Our literature describing the properties and various adaptations of ‘‘ Monel 


SOLID DRAWN TUBES. 
TaLBor-STeEap TuseE Co., Lrp., Birchills, WALSALL. 
Acctes & Pottock, Lrp., Oldbury, BIRMINGHAM. 
Txos. Bouron & Sons, Lrp., Froghall, Near Stoke-on-Trent, 
NORTH STAFFORDSHIRE. 


CASTINGS. 
G. & J. Wer, Lrp., Cathcart, GLASGOW. 


VALVES, COCKS, Etc. 
CHARLES Wirxw & Co., Lrp., 140, Granville Street, BIR- 
MINGHAM. 


TURBINE BLADING. 
Aston Cuais & Hook Co., Lrp., Bromford Lane, Erdington, 
BIRMINGHAM. 
Bruntons, Wire Mills, Musselburgh, SCOTLAND. 
G. & J. Wem, Lrp., Cathcart, GLASGOW. 


SHEET WORK, TANKS, Etc. 
Mecuans, Lrp., Scotstoun Ironworks, GLASGOW, 
G. & J. Wem, Lrp., Catheart, GLASGOW. 


WELDING. 
Jamirson & Co., 57, Peel Street, Bridgeton, GLASGOW. 


BOLTS. 
Ricuarp Davies & Sons, Victoria Bolt and Nut Works 
Bilberry Street, MANCHESTER. 
Bruwtons, Wire Mills, Musselburgh, SCOTLAND. 


RIVETS. 
Ricwarp Davies & Sons, Victoria Bolt and Nut Works, 
Bilberry Street, MANCHESTER. 
BrrurcaTeD & TusuLar Rivet Co., Lrp., Aylesbury, BUCKS. 
Rivet, Bott & Nut Co., Ltp., 74, York Street, GLASGOW. 


SPRINGS. 

Frezpatrick & Co., Bell Street, WEST BROMWICH. 

L. Sterne & Co., Ltp., The Crown Ironworks, North Wood- 
side Road, GLASGOW. 

Grorer Satter & Co., Ltp., WEST BROMWICH. 

THe Star Manuracrurine Co., Winkle Street, WEST BROM- 
WICH. 

Joserpn Steen, & Sons, Lrp., Harden Spring Works, Near 
Bingley, YORKSHIRE. 

G. & J. Wetr, Lrp., Catheart, GLASGOW. 


PRESSING AND SPINNING. 
Josern Sankey & Sons, Lrp., Albert Street, BILSTON. 
James Drxon & Sons, Lrp., Cornish Place, SHEFFIELD. 
H. & L. Appiesy, Star Works, Short Heath, WOLVER- 
HAMPTON. 


large range of sizes, also 
Mesh, etc., carried in stock 









CATHCART : GLASGOW. 
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LOCOMOTIVES OF ALL TYPES 
for Any Gauge of Railway. 























































































































Intrinsic Worth. 


The purchase of an Avon- 

side Locomotive is usually decided after 
a thorough examination of its material, 
workmanship and design. 


F By investigating, the purchaser 
knows he is receiving his money’s maxi- 
mum buying power. He knows the 
difference between good and bad material. 
He knows the thorough reliability of a 
correctly designed boiler, and that the 
painstaking machining of all parts accu- 
rately to jig is of inestimable value in 
replacing worn parts. 




















































































































_He notes the simplicity of 
the operating levers and the convenient 
position and accessibility of all parts. 





ve Our interesting Catalogue de- 
scribing and illustrating our Locomotives 
will be gladly sent upon request. 


THE AVONSIDE ENGINE CO., LTD. 
BRISTOL. 





" 











Established 1837. 
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CTRIC CRANES. 


Will give a lifetime’s service 
Free from Troubles or Breakdown 


























‘QUALITY 
CRANES 


AT A 


MEDIUM 
PRICE 








Catalogues, Designs, and 
Specifications Post Free. 





Bogie of 50 Ton Crane supplied to Belfast New Power Station. 


THOMAS BROADBENT & SONS, LIMITED, 
1581 (4 Lines). HUDDERSFIELD. Broadbent, Bhodderefield. MLL 


| EVAPORATORS P-&8-EVAPORATORS.L” 














SEE DISPLAYED ADVERTISEMENT DECEMBER 5th. 


_VERTICAL SPINDLE PUMPS /| 





























DRYSDALE 














WE INVITE 
Consulting Engineers to place their requirements before us on 
matters relating to Pumping Plant for Modern Power Stations, 
Floating and Graving Docks, Land Drainage and Irrigation 
Schemes, Sewage and Waterworks Propositions, ete. ete. 





Large Type Vertical Spindle 
oy with Divided Casing 
for Power Stations, Con- 
densing Plants, etc. 






Our 50 years’ experience of Pumping Problems is available. 


















ee foe RS, 


" GIBBONS BROS. LTD. 
PATENTEES AND MAKERS. 


DIBDALE WORKS, DUDLEY 
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UDSON Light Railway Material is being used in every corner of - 
H world—in mines, on Sugar estates, and : Railway and ‘general co 
structional work. Every design is based on ‘crt working oe 
ments and is the result of years of experience gained by our statfeof 
trained engineers both at home and abroad. 


The methods in use in our workshops are the best in modern 
practice— the material is of the highest standard of quality. Hudson 
users throughout the world have proved over and over again ‘that 
Material reduces maintenance costs and gives the maximum efficiency. = 

HUDSON LIGHT RAILWAY MATERIAL ineludes Side-tip, End- 
tip, Universal, and Side-discharge Wagons, Colliery Tubs, Nitrate a Sugar 
Cane Cars, Goods and Passenger Cars, Track, Switches and Crossings, Turn- 
tables, Locomotives, etc. 


Write now for our illustrated 
catalogue printed in 
Frenc 


English, 
. Tolan and Portuguese. 


wll lili, 


ROBERT HUDSON 
~ “READ OFF Fe or Os Se: BOND STREERI™ 


GIL NR SATE PO UN DRY, 


WORKS. 
yy ore po oD kone aD 
eee 
—T ? LONDON OFFICE: 


| ich Te i> 
Codes: ABC, 5th, mg Suffolk House, Cannon Street 
Bentley amd Marconi. tape! E.C.4. Telephone: 3162 City’ 



































Phone: 20004. 
Cables: 








Telegraphic Address for all branches ; ** Raletrux.”’ 
AFRICA : ‘ INDIA - 
Rolie Hudson & Sons, Lc., * 
PQ ‘poe 4 wed any EGYPT : Robert “Hindson (India), Lid. 
, Durban. Robert Hudson, Ltd., P.O. Box 23, Calcutta. 
P.O. Box 1 we. Lourenco Marques P.O. Box 1446, Cairo. P.O. Box 370, Bombay 
265, Loanda. P.O. Box 173, Karachi 


P.O. 

P.O. . 292. Beira. Also at Alexandria 

O, Box»118, Port Louis, Works : Kidderpore. 
Mauritius. 


P. 





a] 
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E750: Ball-bearing TURNTABLES, in 


numerous types and sizes, for all purposes 





E 457, STEEL COLLIERY TUBS. 


Numerous designs as supplied to the lead- 
ing collieries im all parts of the world. 





E 763. SUGAR CANE CARS. We manufacture 
every type used in the different cane growing districts. 





E 1068. SIDE SPIPPINGP WAGONS 
in all sizes from half-ton to ID s6a8 capacity. 
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‘| The Robey 


SPECIAL FEATURES ; ; 
Saeco (|| Uniflow (Engine 
~~ parts. ane is the latest development in the a» 

ROBEY & CO., Ltd., GLOBE WORKS, LINCOLN ent «oe us ae 
LONDON OFFICES - - 91, Queen Victoria Street, B.C, 4 . y a 0 Saale Colndet . equal to 


that of a high-class Triple Expansion Engine. 

















‘Lomovame 
Centrifugal 
PUMPS 


FOR LOW LIFTS 
at HIGH EFFICIENCY 


MAR Pears yo 
MANSHES 143 


S - VANE”"’ Centrifuga . ° ° ° 2 os : ° 
Seay =RONO _ Built to maintain their original superiority 


PUMP for Condenser Circulation, Etc. 
HE same scrupulous care that the exacting power 


station engineer devotes to the turbines and main 
plant under his control, he will devote to the choice of 
new and improved auxiliaries when enlargement or re- 
placement becomes essential. 


When this time comes to you, follow the lead set 
by the Barton and other great Super-Power Stations—and 
instal Mather & Platt Pumps for Condenser Circulation. 


For all arduous work involving large volumes at low 
: lift, for Condenser Circulation, Dock Pumping and Irri- 
HYDRAULIC gation, the “ Lonovane” Centrifugal Pump will show you 
& ELECTRICAL pronounced running and maintenance economies. 


ENGINEERS It will maintain the high efficiency that 
is built into it. Let us tell you why! 


PARK WORKS, 14, GT. SMITH ST. 
MANCHESTER LONDON, S.W.1 
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“BB.” 


Elevators can be de- 
signed to handle all 
kinds of materials, such 
as barrels, boxes, coal, 
coke, ashes, gravel, sand, 
sludge, waste products, 
chemicals, etc. etc. 


The running costs ot 
“B.B.” Elevators are very 
low. 






7) B.B. 3 


ELEVATORS ) 


BAGSHAWE 


& CO. LTD. 


DUNSTABLE. 









ae B.B.” 


Elevators can be made 
either vertical or in- 
clined, open or enclosed 
The parts are standard, 
and so can easily be 
replaced. We are the 
actual makers of the 
chains, sprocket wheels, 
buckets, etc., used in 
the elevators. 


















































HE sesinitiated 


tests. 


like results. 


BARROW-iN- URNESS van. 


VICKERS HOUSE, & padwe 


will 


appreciate the signifi- 
cance of this extract from 
Tue Exvecrricat Review” 
of July Ith. 1924 (page 
82). in reference to ‘the 
Bristol Turbo - Generator 


Correct proportions and 
eae design make 
1 our plant capable of 


All enquiries to the Works. 























The vacuum was maintained 
| vacuum in order to minimise measured 
of two ecinti at Mgaeboet both of which agreed 
very closely. > ; 






Manufacturing Licensecs : 
for the Contraflo 
Engineering Company, 
Limited, London. 











LONDON.» 
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A'RCRARL Floating Docks and Cranes. Marine Engines of all 
description», including Turbines and Heavy Oil , Engines. 
Contraflo Condensitg Plant and Specialities for Marine and 
Land Installations. "Michell Thrust Bearings. Water Turbines. 


Winding Engi Cement Machinery. Locomotive 
Boilers salt Reshirs. Drifting Sand Filters’ for 
Water Purification. Rubber-making Machinery. Large 
Gas Engines. Oil Well Supplies and Equipment. Ma- 
chine Tools Engiteers’ Small Tools, including Vickers 
Vanadium High Power Drills and Patent Adjustable 
*Reamers. Porcelains for: all Electrical Purposes. 


a Sanities Guns. and Rifles. Cardbox-making Machinery. , Train 
Lighting Equipment. Waterproof Plywood. Motor Bodies of all 
lypes—mass production methods. “ Vickcen’’ “Oil” ' Purifiers. 
“Vickers Duralumin " (Regis ered Trade Mark). Etc., Ete. 


i, AV MOVERLIA” 
IT4O0 Tors hear 
- Buill é Eng 
VICKERS Li . 
forthe DOVALDSON Line Ltt 


» 


" Branch Offices : WWACHESTER, WEWCASTLE-ON-TYNE, BIRMINGHAM, LEEDS, 
H ead Offices 4 DONCASTER, BRISTOL, CARDIFF” BELFAST. Depots: GLASGOW, DUBLIN. 


VICKERS HOUSE,” BROADWAY, LONDON, S.W, «T. 


- we 


CO A 


Works :;. BARROW-IN-FURNESS, SHEFFIELD, ERITH,-CRAYFORD, DARTFORD, WEYBRIDGE. 
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Y mies 
Limited 
(bes CK SAW BLADES 


'Y¥ ULAR SAWS 
BAND SAWS 


[yor Forgings and Stampings. Vanadium High Speed and other 

High Grade Tool Steels. Locomotive Crank Axles. Straight 
Axles for Locomotives, Carriages and Wagons. High Tensile 
Steel Tyres (“Australia Brand”). Magnets. Jigs. Gauges. 
Fixtures. Special Tools. Etc. Etc. 


Of ever. 
\ IEE: “ Cast Nadal. 



























og > , REGISTERED 
Ss ee. reac Kuan 
1heeans ey ' » LOZLSNIUG ES ORS EASES 


A+ 


Head Office: 
River Don Works, Vickers House 


SHEFFIELD. © 2°", 


PESLERDERAEEAAAOAE LEAT AAALAC LECLERC at 


G 
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Makers of the latest types of 


STONE BREAKING and ORF 
CRUSHING MACHINERY. 


Sole Makers of Hadfield’s Paten; 
Sale Manganese Steel 
The yp hone Material for Rail 
TRADE MARK hiner pry i Track casks" aie 


also 
wea of Stone Breaki 
“Crating and other a, 
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Manufacturers of 


\ 


TRADE 


STEEL FORGINGS 


in the rough, rough machined, or finished. 
For Marine and Engineering purposes 
of any analysis and to pass any required test. 


INGOTS, BLOOMS, SLABS, 


made by the 
OPEN HEARTH OR ELECTRIC PROCESS. 


STEEL CASTINGS 


of every description up to 30 tons in weight. 
omy England 


<="= HADFIELDS Ltd. == 


during the War 1 12,000. pon She Hill, E.c. 4 


TTT, pam H 


a ee, FARE | Locomotive Boilers are made in all sizes from 
Have your own Buying Agents in London. 


COMPLETE TRAMWAY LAY-OUTS 
WITH POINTS AND CROSSINGS. 


pullddddg, Fil High Speed Tool Stee! 
finest air pharde 

mor ECLON mn for machinin nine 

SUPERIOR hardest and toughest = 











Works area over 200 Acres, East Hecla and Hecla Works, 


Buildings cover 61 Acres. 









































P. upwards, and suitable for working pres- 
E COLCHESTER ch of 120 lb. and upwards. Easily installed, 
ft tt Seog” : neither foundations, brickwork setting, nor 
See brick chimney being required. This type of 
. . boiler contains a large heating surface and grate 
y area in a comparatively small space. Can be 


fee 
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**ee 

96 hens os 
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‘to arranged to burn any kind of fuel. Steam can 
be raised in less than a quarter of the time required 
by non-tubular boilers. 


Let us send you fucther particulars. 


DAYEY, PAXMAN & Co., Ltd. 
COLCHESTER, and Aldwych House, Aldwych, Londen, W.C. 2. 


®8Ce vege 
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ANY firms abroad find it convenient to have a London Agent for the 
P yates inspection and shipment of all their yo sp We have been established 
over 40 years and conduct a business which takes effect in every quarter of the = 
and embraces large transactions in metal, machinery of all kinds, machine tools, 
of every type, steamboats, motor boats, motor cars, railway material ; Merten oa 

















which comes wi e province of modern gabe e in s and 
Buyer —_ rod i appt et ther Lindo Agents and geomet tee oor 
TRADE MARK. po amet a 
Cables: “ Endeavour, London.” 2, LONDON WALL BUILDINGS, LONDON, E. C 2. 
































i See our displayed advertisement Thos. Firth & Sons, Ltd, | 
i on hasnt 37. Sheffield. | 
ee SS Se 











BRIGHT NUTS. 


STEEL, IRON & BRASS. 


BLACK FACED NUTS. 


s’ TO 4° WHITWORTH. 


BRITISH EMPIRE WORKS, 
WEDNESBURY. 





ISAIAH PLATT LD. 
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inting. —Geo Reveirs, Ltd., BRABY’ S “ ae aw nome p nap a covesnl Gen different forms of Mr. evi Ae 
res to Roce aSiateal No. 6 - GLAZING BAR. |z=z plentave te tastity Bole. sities = efficiency. , Loup Keiviw 
a Fax a, at | ~ 
Saag “Epa,” London. Telephone: 7424 Ceutral ECONOMICAL. 


E. P. ALEXANDER & SON, 
Chartered Patent Agents, 


306, HIGH HOLBORN LONDON, W.C.1 
TRADE MARKS 


a DESIGNS. 





ATENTS, DESIGNS, AND TRADE MARKS 


arris& Mills, Chartered Patent 

AGENTS, ios = i> Batam, Leadon 
tablished 

Ad. : “ Privilege, Laneens Fen e 


—EE——E—EE——————i 


Chancery 7763. 





UNDERFEED STOKER 
COMPANY, LIMITED, 


COMBUSTION ENGINEERS, 





ALpwycH House, ALDWYCH. 
W.C.2. 


WORKS: DERBY. 





UTE FOR 
5a REPORT 
ENGINEERING OR TECHN 
BOOK YOU MA’ 


IC BOC tere 








THE GLASGOW RAILWAY 
ENCINEERING COMP 


GOVAN, GLASGOW. 


LTD. 


Leadon Office:—12, VICTORIA STREET, 5.W. | 


MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
AND WAGON IRONWORK, also CAST 

STEEL AXLE BOXES. 





HARRISON & CAMM, Ld. 
ROTHERHAM. 


Catef Werks and Ofices: 


WHEELS & “AXLES 
with Cast or Hydraulic Forged Naves or Cast or 
Rolled Steel Dise Centres. 


We Co ALOR Ca 








0°01] §) ZEOE HNOEN, : euoqdore], 








_ 
H EFFECTIVE 
352-364, EUSTON RD., LONDON, N.W.1, & at Deptford, Liverpool, Bristol, Plymouth & Glasgow 


RAILWAY 

















RAILWAY ACCE=SORIES OF ALL KINDS. 

Telegrams : SUMMERGON, DARLINGTON. 
THOMAS SUMMERSON & SONS, Ltd., Darlington. 
London Office: 82, VICTORIA STREET, WESTMINSTER, 6. W.1. 





@LASGOW ROLLING STOCK & PLANT WORKS. 


HURST, NELSON & CO., LTD, 


BUILDERS OF RAILWAY CARRIAGRS. Ww 
ELECTRI other 








EXTRUDED BARS 








Boyle s “ AIR-PUMP ” 


VENTILATOR 


FOR BUILDINGS AND SHIPS. 


HAS DOUBLE THE EXTRACTING POWER OF 
EARLIER FORMS. 


Awarded the £50 Prize with Diploma (onl 
a Tests, 

tilator Teste, Paris. 

a y > a success in the required 

continuous upward im 

suthorities.” 


ROBERT BOYLE & SON 


VENTILATING ENGINEERS. 
= HOLBORN VIADUCT, LONDON 
eeers. Robert Boyle and Son, the founders of the 
ain ,& Ventilation Engineering, have raised the 
subject to the dignity of « science.“ 7 ON THE 
Vermitation of ras Lompon Overom i 








REFRIGERATING MACHINES 
FOR ALL PURPOSES 
HALLFORD LORRIES 
LONDON OFFICE : 
10, St. Swithin’s Lane, E.C. 4 
Telephones : Central 3540. 
Dartford 201. 


‘DARTF ORD: 

















_=ais [ECONOMY] ECONOMY 


"| CAST IRON ~} PES 


thin. to _ Bore 
THOMAS A ALLAN & SONS Ltp. 


EVERY PURPOSE. 
BON LEA FOUNDRY 


THORNABY-ON-TEES. 


ALFRED DANKS, LTD. 


MARINE sxe GENERAL ENGINEERS 











WROUGHT IRON PULLEY MAKERS 


GREY IRON a= MALLEABLE IRON CASTINGS o 
BEVERY DESORIPTION. 
Tphene’ 1141 


Terams, “ Pousen,” Groves 
EMLYN WORKS, GLOUCESTER... 








C0 CA RAILWAY 
Makers of hy fy Puss, Foneme, Sarre 99 oom eames. 
<n Suit, Oden, Gordon Gear 3, Goose Sees, VELLOW METAL “DELTA BRAND “== aay Ta 
Ses [Qustrated page 45 last ; THE DE DELTA METAL C0., LTD., RAST gue pe hy — Sy =. LONDON, Gm S.E. 10. 
P. & W. MACLELLAN, LTD. 
Mas a ORAILWAT WAGONS ena and om, 
ny Pri war MATERIAL. Bi 


CONTRACTORS for RAILWAY PLANT and STORES of 
every 
Chief Offices: 128, Trongate, GLASGOW. 


Retienered Otome Cine Tsinstet, Lonten, 2 WL 


G. R. TURNER, LTD. 
RAILWAY ROLLING STOCK & Wiking MACHINERY 





Fer Home and Abroad. 
Railway Wagons of every 
ee SS. 
Steel Headgears and Kep Gears, Structural Stee! Werk. 


Chiat Werks & Office: LApSLEY Ee. 
Lenden Offies : Vistoria Street, 6. W.1. 
AGvt. Gret issue tn cach month on page 6). 


W. G. BAGNALL, L* 


STAFFORD. 


BUILDERS OF LOCOMOTIVES 





Lo ing from 3 te 60 tons. for any gauge, 
ighest-class Workmanship and Materials. 
Maxuns oF 
Tipping Trucks, Sues Cane Wagons, Turntables 
Switches, &c. Spl3024 


See lustrated Advt. alternate issues. 








mois: 


THOMAS SHANKS & CO, “4 
Johnstone, 
FO. NE 8 


HEAVY ADVERTISEMENT 


IN ISSUB OF DEC. Ihu 











SUPERNEATERS "2 23.0" 
OF BOILERS. 
T. SUGDEN, LTD. 

180, Fleet Street, London, E.C. 4 


See Advot.— Engineer "’—Dec. 19. 











LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W. 1 


(Opposite Pest Office). 


Makers of F JECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. 











New Telephone Number : Victoria 8416. Telegraphic Address: Preferment. Vic. London. 











\WAYGOooD-()TIS 
| 1FTS 


embody the results of long experience 
and the highest engineering practice. 








684 and 66. FETTER LANE, LONPON,. E.G. 4. 
62 amd 63s. LIONEL STREET, BIR MING A Ue. 
And Prineipa! Previnelial Cities and Abroad. Works: Lendon, 6.5. 

















DAVIE & HORNE, LTD., 
JOHNSTONE, near GLASGOW. 
\MAKERS OF. 

EVAPORATORS, DISTILLING PLANTS, PUMPS, 
CONDENSERS, FEED WATER FILTERS & HEATERS. 


Telegrams “ Brapo or,” Johuston 
LONDON OFFICE : 5, FEXC AU RC H sT., Ec. 3 








MICHELL BEARINGS, Ltd., 
ENGINEERS & MANUFACTURERS OF 
Michell Thrust & Journal Bearings 
London Office : 


3, Central Buildings, Westminster. 

















See large Advertisement page 20, Dec. 5th 
FOR 
ALL 
TRADES 


x Ca ADA, 
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Iron Pillar at Delhi, which is 1600 years old, is shown to be 
99.72°. Pure Iron, whereas “Armco” Ingot Iron is 99.84% Pure Iron. 
















The durability of long lasting iron is the result of extreme purity, which is clearly emphasised by 
the Iron Pillar at Delhi and other examples of ancient iron. Purity in iron means longer life. 


In the manufacture of “Armco” Ingot Iron chemical purity is the first consideration; from the 
selection of raw materials right to the finished product every care is taken to produce a commercially 
pure iron of outstanding quality. 


The elimination of impurities in the manufacture of “Armco” Ingot [ron as shown by analysis 
results in the production of Ingot Iran containing less than one-sixth of one per cent. of impurities, 
taking into consideration Silicon, Sulphur, Phosphorus, Manganese, Carbon, Copper and the gases 
Oxygen, Hydrogen and Nitrogen. 


Other important qualities, such as Rust Resistance, Electrical Conductivity. Enamelling and 
Welding properties, are linked with the Chemical Purity of “Armco” Ingot Iron. 


“ ARMCO” INGOT IRON IS UNIFORM IN TEXTURE AND ANALYSIS. 


For further information write to 


The Armco International Corporation, 
Pinner s Hall, Old Broad Street, : . . London, E.C. 2. 


Telephone: London Wall 5771. Telegrams: Armcoingot, Stock, London. 


< M Co” 





LICENSEES AND AGENTS IN GREAT BRITAIN.—lIngot Iron is made"in Great Britain for 
the Armco International Corporation by the Shelton Iron, Steel & Coal Co., Ltd., and The Scottish 
Iron & Steel Co., Ltd. By exclusive arrangement The Scottish Tube Co., Ltd., is the Sole producer 
of butt-welded and lap-welded Tube and Pipe from “ Armco Ingot Iron. The Whitecross Co., Ltd., 
«. by like arrangement the Sole producer of Rods, Wire, Welding Electrodes and Cold Rolled Strip, from 


Armco” Ingot I T & Co., Ltd, Sole Selling ts for Railwa Pampenins for all 
British Made" Arnco™ Ingot Iron Products. pa oe butt-welded and lap.welded Tube and Pipe. 
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GE.C 


OUTDOOR™ ‘TYPE 


OIL CIRCUIT BREAKERS 


For Circuits of 33,000 Volts and upwards. 





EVERY DETAIL IS DESIGNED TO 
ENSURE THE PRODUCTION OF A 
MOST RELIABLE AND’ EFFICIENT 
BREAKER. 


HARE RRR EERE EEE EEE EEE SEER EE TESTE EE EEEE EES EEES SESE ESE OE EEE ESET EEE EEEET STEERER ET EHH OH” 


2.—The Contacts. 





FIXED CONTACTS consist of pairs of 
copper fingers having controller type.contact 
faces. 


Phe current carrying capacity of surfaces 
of this rounded form have been shown by 
exhaustive tests tobe superior to flat faced 
contacts of the same size. 


Contact pressure is increased due to contacts 
being in. pairs, owing to electro-magnetic 
attraction during overload, thus heavy. over- 
loads do not tend to separate the con- 
tact faces before ‘the breaker opens. 


MOVING CONTACTS ‘of wedge pattern 
suspended on steel rods and insulated by 
condenser type bakelite bushings. 





Contacts in open position. 


eae 


THE GENERAL ELECTRIC.. CO.,..LTD. 
8 Head Office: MAGNET “HOUSE, KINGSWAY,>-LONDON,--W.C. .2. $s 


{ WITTON WORKS, BIRMINGHAM. 
Engineering Works) Fraser & Chalmers Engineering Works, Erith, Kent. 


REGS TRADE MARK. AEG TRADE MARK. 
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reduces costs while increasing production 


Designed to increase output« Phe Melman Vertical Piston 
ind to cut costs and overhead Inlet type of Air Compressor 
expenses, the P.I. Air Com-_ incorporates an automatic air 
pressor effects an appreciable control valve regulating free 
saving: every point has been  airsupply in accordance with 
studied in order that working the varying demands of the 
expenses are reduced to their’ ‘receiver, ehsuring great -eco- 
minimum, while the over-all» ‘nomy, in; Motive Power, . It is 
efficiency and reliability of the fully worthy to uphold the 
machine has been ehormously —Holman reputation. Write for 
increased. particulars to-day 





Ji 


CAMBORNE - ENGLAND. 


London Office: BROAD ST. HOUSE, E.C. 2. 











No. 662.—-100 h.p. WORM AND SPUR 
GEARED SINGLE ENDLESS ROPE 
HAULAGE GEAR. (Cast-Iron Bedplate. 


A massiv@ @nd compact type of Haulage for heavy continuous work. Reduction 
Gearis partly by! means of Worm Gear and partly of Double Helical Toothed 
Gears, the best combination for this class of work. Wormshaft is mounted 
on Anti-friction Roller Journal Bearings, whilst Double Ball Thrust Bearings 
are fitted to both Worm and Worm Wheel Shafts, ensuring frictionless running. 


Bedplate is built in Sedtions, machined and bolted together for easy handling. 
An Electro hanical Brake is fitted to Drum formed on Wormshaft half of 
Flexible Cou g, to prevent running back in the event of current failing at the 
same time as load is unbalanced. “A hand-operated Brake is also fitted to Drum 


Electrical Equipment may be of any approved make to comply with H.O 
Regulations for the use of Electricity in Mines 


Made in all gizes from 75h p, to 400 hp. 


AGENTS FOR SCOTLAND : 
Messrs. Hanter & Warren, Ltd., 19, Waterloo St., Glasgow. 


Haulage Gear Pamphlet No. 32 R post free. 


ON NY ENGINEERING DEPARTMENT, 
Carr MP. Y CARRON, STIRLINGSHIRE. 


FOUNDED 1759. 


























HIGH SPEED 
FRICTION SAWING MACHINE 






For Output and Economy. 


Supplied to the leading Shipyards 
and Structural firms. 


Friction Sawing is the cheapest 
method of sawing all Structural 
Sections. 


ILLUSTRATED CATALOGURF ON APPLICATION 
Ch on 2Raird 


Empress Works, Johnstone, Scotland, 


Branch Offices: 
Associated British Machine Tool Makers, Ltd., 
London, Birmingham, Manchester, Newcastle, 














Bristol, Sheffield, Leeds, Etc. 


THE CLEVELAND BRIDGE 


AND 


ENGINEERING CO. LTD. 
Bridge Builders and 


Constructional Engineers. 


SPECIALISTS IN DEEP FOUNDATION WORK. 








Victoria Falls Bridge over the Zambesi. 


LONDON OFFICE - - : 128, PALL MALL, S.W.1. 
HEAD OFFICE & WORKS - - DARLINGTON. 


TELEGRAMS : — TELEPHONE:— 
CLEVELAND, DARLINGTON. No. 2710 DARLINGTON. 
CLEBRIDGE, LONDON. No. 3427 CENTRAL. 
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Two Sulzer 2000 BHP Tandem Steam Engines in the» Paper (Mills of Messrs. ‘Thiiias Owen and Co., Cardiff. 


Admission pressure 240,lbs./sq. in., quantity of steam ex tracted per hr,, up to 25,000 lbs., ata presstte of 80: lbs./sq, in. 


For 


HIGH EFFICIENCY, 

EXTREME RELIABILITY, 

) CLOSE GOVERNING, 

: SILENT RUNNING. 


Uniflow Steam Engines — For Power Purposes Alone. 


Back Pressure Engines | For Heating & Process Work 
Steam Extraction Engines | _ in addition to Power. 


OTHER LEADING SPECIALITIES: 





Boilers and Superheaters; Stationary and Marine Diesel Engines ; 
Centrifugal Pumps, Fans and Blowers; Refrigerating Machinery. 


SWANSEA : S U L Z E. R B R O S. MANCHESTER : 


Castle Buildings. 31, BEDFORD SQUARE, LONDON, W.C.1. 21, Spring Gardens. 
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The superiority and increased all-round 
efficiency of Cold Drawn products has 
led to an enormous demand for Chester- 
field. Cold..Drawn Seamless Tubes. 
These are mow made from fin. up 
to andéincluding 24in. diam. and to 
omeet the requirements of Steam Pipes, 
“Boiler Tubes, “and allEngineering 


purposes. 















On Admiralty and War Office lists. 


== CHESTERFIELD 
TFUBE=GOMPANY: L? 
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Priming 


Is‘ reguired when the Seaborne 
Interceptor is used. The action 
is simplicity itself, as the diagrams 
show, and there are no moving parts. 


oH 


Strainers of different types ar: 2 
easily fitted. The initial cost is 
small and the upkeep nil. It can 
he easily fitted to existing plants 
and specified as standard on new 
equipments. We invite you tw 
write to us or toany ot the leading 
pump manufacturers who will be 
pleased to tell you all about th 























only recently 

onthe market there are ’ 

many installations fitted both 

home and in foreign countries. 
= Patented at Home and Abroad. ' BEZERCEPTOR. Ty 
= London Agency: ' 
: eapoon « arron, THE HUNSLET ENCINE CO. LTD. 

_ Strand, London, W C.2 er ENGINE — a 
Telephone ; cer tias ae p< ‘ eden ABC (oth Eda.), Western Union, Mascon! & on sley 


ALSO MANUFACTURERS OF “HUNSLET” LOCOMOTIVES 
TTT 


a —™ 
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DRYINGeSTOVING 


THE PERKINS SMALL BORE SYSTEM OF HEATING FOR 
ENAMELLING, JAPANNING, TINPLATE PRINTING, 
COLOUR DRYING, OHEMICAL DRYING, ETC, AT 
TEMPERATURES UP TO 350 DEGREES FAHRENHEIT 








SPECIAL. FEATVERS: 
‘ABSOLUTELY DRY AND CLEAN HEAT. 
TEMPERATURES QUICKLY OBTAINED. 
NO SKILLED ATTENTION REQUIRED. 
PERFECT EQUALISATION OF HEAT. 

LOW FUEL CONSUMPTION. 
NO DUST IN STOVES. 
NO SMOKE, 

NO FUMES. 








BAKER PERK:KINS LTD. 
HEATING DEPARTMENT: 
COLLEGE HILL, ’€.0. 4: 


TELEPHONE: CITY 748. 


WILLESDEN anv PETERBOROUGH. 


21, 





Works . 


rnd premeraes nit 2; 1 (dere ee 
Qt_ADMIRALTY AND WAR OFFICE LISTS 


Telephone Nos 810, 811 and 812, Telegraphic Address: “ Exemusas, Downes.” 
Codes used: ‘‘A.B.0.” (Sth Edition), Marconi and Bentley. 


Totally enclosed Worm and Spur Reduction Gears. 
Machine Moulded and Machine Cut Wheels, any Size and Material. 
Heavy Haulage Gears. Shafting and Rope Pulleys for Mills and Factories. 


P 
; 





MESSRS: URQUHART LINDSAY & ROBERTSON ORCHAR, LTD., 





Associated with 
LAWSON COMBE BARBOUR, LTD., LEEDS, 





FAIRBAIRN 
ENGINEERS, 
BLACKNESS and WALLACE FOUNDRIES,. DUNDEE. 
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When you want efficient 
service and the best 
quality goods, remember 
WALWORTH 

MUNZING. 


Telephone : 


Hop 4440 (5 lines). 


Telegrams 3 
“Munzing, Sedist, 
London.” 








Complete line of 

Pipe Fittings 
Valves and Tubes 
Steam Specialities 


er 
Tools to install,them 





_ | 
} 
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WALWO et 
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MALLEABLE BANDED FITTINGS. 


In these days of Ingh labour cost and strenuous competition, 
you cannot afford to be satisfied with fittings that are designed 
merely for appearance; they must also be capable of being 
installed with the least possible expense. That is why Walworth 
Malleable Banded Fittings embody these points which are of 
distinct advantage to you: 


STRONG FLAT BAND.—Ample support al pot of greatest 
stram. 

BRITISH STANDARD TAPERED THREADS.—Always get a 
jount. 

THREAD OPENINGS CHAMFERED.—No /urred threads to 
waste time starting tube. 

RECESS AT BACK OF THREAD,—No shoulder to interfere. 

EVERY FITTING TESTED TO 300 Ibs.—No leaks. 

LARGE STOCK —IJmmediate delivery. 


Write to Dept. E. for Catalogue 61. 


WALWORTH-MUNZING LTD., 


90-96, UNION STREET, SOUTHWARK, LONDON, S.E. 1, 
and 209, BERKELEY STREET. GLASGOW. 


We can make PROMPT DELIVERIES of BEST QUALITY WROUGHT IRON TUBES AND} 
FITTINGS from our LONDON WAREHOUSE and STAFFORDSHIRE WORKS 




























































| 4 SQUARE 
| ° HOLE DRILLING. 
7 WRITE 
= LANSTON 
yo MONOTYPE Co" 


7 3, Vetter Lene, Londen. 


_ MECHANS LIMITED, 
i & Contractors, 


| 
| 





SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 
28, Victoria Street, Westminster, 5.W. 
See Illustrated Adverti ring every 
fourth week 
See the Mark? | 
+ y famous diamond trade mark which 
made Jenkins and Valves synony- 
—— terms throughout the world. Look 


for the mark whee buying—it means 
valve efficiency for you, 


72-page catalogue post FREE 
JENKINS BROS. Lrtp., 


___ Dept. 2). 6 , Gt. Queen Btrest, w.c. 


CASTINGS 


FOR ENGINEERS 
UP TO 12 TONS 


GEORGE JONES, Limited, 
Lionel Street, Birmingham. 






























VERMAC JOINTS =—~ HIGHEST 
PRESSURE 

‘PERMAC' JOUNTS 00 WOT BUST 

EASILY GEMOVED WHEN DEQU RID 








TUBES LTD., BIRMINGHAM. 
Teleg. : Cylinders, B’ham. 
Weldiless Steel Tubes for 
WATER TUBE BOILERS. 
Superheaters, Shafting,. 
Hydraulic Work, Boring Rods. 
See Illu d Advert. weeks. 


ROBERT STEPHENSON & CO. L* 


liders, DARLINGTON. 
25, Vioromssa Steuer, Waerninerss. 


LOCOMOTIVES "== 


Telegrams: Darlington ; Altiscope, Londos 
Met Tel SRO Derineton ; 460 Vinworin 
Codes: A B O, 5th Edition. Engineering Standards, 























6600 OPERATIVES. 


Share Capital, It. £100,000, 000 











Steam and Electric Locemetive s 
Railway and Tramway Rolling 


Portable and Thrashing Eagines. 
Road Rollers, &e. &c. 











CRANES 


OF ALL TYPES. 


JOHN GRIEVE & CO., 
"MOTHERWELL. 











HIGH-CLASS 


SAW BENCHES 


Best Design and Workmanship. 
ideal Saw Guards. Safety Planer Blocks. 


M. GLOVER & CO. scucitice fesineers, LEBDS 























— 





BOLLING & LOWE, LTD., 


Engineers and Merchants 
Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents for Foreign Governments. 


~~ 





Mey oF Wm. Bird & Co. 


LONDON, E.C. 4. 


2, LAURENCE POUNTNEY BILL. 


Telegrams: BIRD, CANNON, LONDON. Telephone: City 9806, 9897. 


1827. Codes Used: A BC, Ai, Engineering Telegraph, Lieber’s and Western Union. 


PLANS AND ESTIMATES * "¥322,,,u0n ot 


Tools, Railway & Tramway Materials, Portable Railway, Mining & Contractor's Plant. 


STOCKS OF NEW AND GLIGHTLY DEFECTIVE RAIIZ. 











SPECIALISTS ‘Ge 


rm \ AA - ay 


TY WAR DEPT 


NO COLONIAL LISTS) 


HYDRAULIC LEATHERS 


LEATHE 


RS COMPANY LIMIT 


ED ALTRINCHAM. 
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SPECIALISTS IN THE DESIGN 














GLASCOW. 








PITTER GAUGE & PRECISION TOOL CO., 


LIMITED, 
WOOLWICH, LONDON, S.E.18. 


SLIP GAUGES. 


Our 41 piece set t giv es 100,000 Standard sizes (each 
true to 5 parts in a million) at £16. Catalogue 3a 


comes on request. 








CRANES 
Derrick & Overhead Travelling Cranes 


Worked by Hand, Power and Electric. 


JOHN SMITH (Keighley), LTD. 
Bee last week's advertisement page 1. 


Easton & Anderson 


Pumping 














Machinery 


for Sewage and Water Works. 
11, Tothill Street, LONDON, 3.W. 
Works READING. 


bedener tong GaugeCo., L* 


BRO "Meneharen 





PRESSURE RE GAUGES, 


TACHOMETERS, COUNTERS, 
DIAL-THERMOMETERS, 
TEST-PUMPS, &c. 





| Self- wa } for Pressure, 
| Recording 2 Temperature, 
Instruments and Speed. 

















DOUGLAS FRASER & SONS, Ltd., 
ARBROATH. 
MILL GEARING, BELT 
PULLEYS, & ROPE PULLEYS. 
See Illustrated advt. last week, page 78. 





HUNT 





JETTY AT PURFLEET FOR MESSRS. JURGENS, 
1175 feet long, on 390 Concrete Piles. 


Established 1904. 













AND CONSTRUCTION 


Bridges, Wharves, Jetties, Quay Walls, Warehouses, 
Factory, Cold Storage and Coal Washery Buildings, 
Bunkers, Silos, Foundations, etc. 


PRELIMINARY DESIGNS AND ESTIMATES SUPPLIED 
WITHOUT CHARGE OR OBLIGATION- 





LTD., 





ENGINEERS AND CONTRACTORS. 


On Admiralty, War Office, and Air Ministry Lists of Contractors. 
Offices: 72-74, Victoria Street, Westminster, S.W. a 


: PARIS, COPENHAGEN, STOCKHOLM, CHRISTIANIA, PETROGRAD, 
‘ BUENOS AIRES, RIO DE JANEIRO, MELBOURNE, ETC. 














FLINT AND GARNET PAPER. 


N.B.—All Papers and Cloths are supplied in Rolls, 
Bands, Discs, Strips, and Sheets of almost any 
size and shape, to suit the special requirements 
of buyers. Prices quoted on receipt of particulars. 


WELLINGTON WORKS, WESTMINSTER BRIDGE ROAD, LONDON, 5.E.1 


ee nn oc a 
JOMUN OA KREWY & SONS, 
MANUFACTURERS. . 
GENUINE EMERY. conuouM TAPE 
EMERY CLOTH. [aur 


GLASS PAPER, BLACK LEAD. 
EMERY AND GORUNDUM Discs 


Of Cloth & Paper, for all Disc Grinding & Polishing Machines 


EMERY WHEELS 











MACFARLANE ENGINEERING.CO, 


LTD., 
NETHERLEE ROAD, CATHCART. 


DYNAMOS & MOTORS. 


See advertisement in issues of Dec. 19th. and Jan. 16th 











TEMPERATURE REGULATORS. 
PRESSURE REGULATORS 


EXPANSION STEAM TRAPS. 
THE STEAM FITTINGS CO., LTD., WEST DRAYTON. 


The B va BATTERY & ME 
MING 


HEE S WIRE fic 


are O TUB! 








Displayed advertisement see December 12. 
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TAUFFER CS! 
LUBRICAN Tress § 


| THE STANDARD MACHINE GREASE MADE__-i= 
/ SOLELYAT OUR WORKS IN LONDON aan OYRS 


STAUFFERS 


) PATENT “TELLTALE” &“UNBREAKABLE' 


LUBRICATORS |. 





YO 













wwf IRST_ IN 1882— 


“FDNIS WIAd . 























42 DUPLEX 
BORING AND 
TURNING MILL 





Machining hig gear blank 
| forgings. 


ll cwts. is the weight of these big gear blanks when they 
reach the W. & B. Duplex. This is reduced to 5 cwts. after all 


the turning, facing and boring operations have been performed 
Finished dia. is 28)” by 42” wide. 


3 
: 


The metal is 42 tons tensile steel, but the usual high output 
rates for these machines are well maintained and the turning, for 
instance, is done at 60 per minute, with a $” cut, "/,”’ feed. 


This heavy cutting is ordinary performance.on W. & B. 
Duplex Mills. It testifies to substantial construction and 
correct design. Also, in combination with the fact that both 

x tables are operating simultaneously and independently, and that 
; fo ; pare sigures oie ee page only one operator is required, it accounts for the exceptionally 
s to-day. low production costs possible on these machines. 


We build a range of sizes, to swing from 
18” to 60’, and we invite you to let us 
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BSTER & TT, 


Northey Road Works, ry -eye Coventry. 
London Address : 32, Victoria Street, S.W. 1. 







we 








LEA 
BELTING 


Only the, best parts of 
| the best hides are used 
| for Walker's Belting 
the centre cuts free 
from spot or blemish. 
| This 


careful _ selection 


| means long life to the 
belt and unusually even 
running. 


Write for a copy of 
"The Belting Book” 






: sizes, Pump, + 
> Hat, Ram or U = 
: Leathers, ete. ¢ 
: Send for tliat. 


Wm. WALKER & SONS, LTD., 
BOLTON 


ENGLAND. 
@re 











Bee Illustrated Advertisement last week and next. 
& oS 


Thomas Smith & Sons (Rodley) Lid., Nr. Leeds. 


“‘DEXINE 


Use it instead of Rubber 

Acid Alkali & Temperature Proof 
Dexine Ltd. wert E 

Al bes Lane Nteliters! London El5 











| HENRY WALLWORK & CO., Ltd., MANCHESTER 

















“GOLIATH” PNEUMATIC TOOLS 


Catalogue 
on 
Application 





SELSON ENGINEERING CO. LD., 
85, Queen Victoria St.. LONDON, &.C, 4. 








LIVERPOOL REFRIGERATION 
Cco., LTD., 


LIVERPOOL, ENGLAND. 


See last and next week's number. 


PIPES. 
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on application. 
EDWARD MERCER. Ltd., 


Sole Maker, Hotums 
HOLLINWOOD, near MANCHESTER' 


JACK’S CRANES. 


Electric Overhead Cranes. 
Electrie Wharf Cranes. 


ALEXANDER JACK & Co., Ltd., 
Whitegates Works, Motherwell, Scotland. 


OCKBURN 
CARDONALD 


Re Weta Hesmonet 
























ve ecialists 


eam 
| See Illustrated Advt. in alternate issues. | 


The COIL CLUTCH CO., Ltd., 
Phenix Works, Johnstone, Scotland. 
Manufacturers of 


COIL FRICTION CLUTCHES 


For all Purposes, Powers and 8 








— and Designs ——- on 
iculars of 
See Illustrated A A ER week & next. 


T. DAVIES & SON, 


RAILWAY.#1RON WORKS 





WEST GORTON, MANCHI 


CUPOLAS & LADLES. 








ANDERSTON FOUNDRY 


100, CHEAPSIDE DE STREET, GLASGOW. 
And at MIDDLESBORO’ 
Makers ot , 
STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 
AIR COMPRESSORS, 
WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, and 
GENERAL ENGINEERS. 
Telegraphic Address : “ Afco, Glasgow.” 


™RA ] 


| 
Manufacture Structurai Steelwork, Roofs, 
| Bridges, Lig ght Railway Material, Fen Fen ent | 














BRICK MACHINERY 
BENNETT & SAYER 


Engineers, tronfounders and General 
Millwrights, 
DERBY. 


teary: MILL 
\_ MACHINERY 
BERIRAMS|IMITED 


BROOKES (OLDBURY) LTD. 
ENGINEERS and IRONFOUNDERS, 
Near BIRMINGHAM. 
Manufacturers of Bric«tmaking Machinery, 
Tube Making Plant, Presses, 

Drop Stamps, etc. 
Transmission Gear. 
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We ldim ng work 
of airy size 


ke 
Do not decide to use riveted work for any tank or casing in wrought 


TUT LU) 


steel without first asking us to quote for it WELDED. Welded 
tanks of om shape and size, round or square, open or closed, 
are neater and more reliable. We are fully equipped to supply 
any welded article from | lb. to 10 tons in weight The Separator 
illustrated in this advertisement is 6ft. diameter. 








LOU Oo 


COLL. 





It is worth while asking us to 
quote dur prices are strictly 
competitive, although our 
standard of quality in material 
and workmanship is very high. 
Please send us sketches fully 
dimensioned. 


umm 














2-82 


London Office - 15, Victoria Street, Westminster, London 

Telephone ;: Vie. W514. 

Manchester Office The Metallic Construction Co., Ltd, 
Bridgewater Chambers, Brown Street, 
Manchester. 
Telephone No.: Manchester Central 4852. 

Scottish Agents - Murdoch Muir & Co. 219, St. 
Vincent Street, Glasgow. 
Telephone; Central 480, 














GENERAL CASTINGS IN IRON & SEMI-STEEL. 


BORING AND DRILLING PLANTS 
(ROCK AND EARTH). 

Any Depth. Any Strata. 
PLANTS in use from 2in. to 9ft. 0in. DIAMETER 
A. Cc. POTTER & CO., 
ENGINEERS, 
GRANTHAM. 

Tel : 251 Grantham Teleg.: “ Pumps,” Grantham, 















urther Example: 
“Glenfield " *iydre-Elactrc Cu iControl Valves 
in next week's issue. 


Gurney & Kennepy L= | 















MACHINE CUT WHEELS. 





THE REID GEAR CO., unwoop, NEAR PAISLEY. 
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K81. 
K45. 
K97. 





E shall be pleased to send you any 
or all of the following lists :— 

obind Centrifugal Fans.*’ 

* BLACKMAN * Propeller Fans.’ 
*K.B,’ Rowing and Exhausting 


ic. «= 


** Small teat Blowing Fans." 
** Induced Draught. *’ 

** Ship Fans ** 

** Mine Fans.’ 


K129. ** Drying Plasts."’ 








James Keith & Blackman Co., Lid., 


Sith 








£ 





w 


Blackman 


FANS FOR ALL: PURPOSES. 





your problem is FRESH 
AIR SUPPLY, DUST REMOVAL, 
FUMES EXHAUST, INDUCED DRAUGHT, 
FORGE BLOWING, DRYING, or any other 
problem necessitating the movement of air 
or gas, consult us. We can give you the 
benefit of many years’ experience im this 
class of work, and offer plant that is 
unequalled for efficiency. 








27, Farringdon Ave., London, E.C. 4. 


Branch Offices in Manchester, a a ne a Leeds. Glasgow, Edinburgh, Cardiff, Belfast, etc. 
lil ATTACK cel 














Weldless Steel Flanges for 
Hydraulic, Steam and Oil 
Pipe installations, also 
large flanges up to 5ft. Oin. 
diameter for Hydro-pipe 


Lines. 





Telegrams : 
Telephone : 


Apply to 


Charles M°Neil Ltd. 


Kinning Park Hydraulic Forge, 


Glasgow. 


“ McNeil, Glasgow. 


Glasgow, Ibrox, 820 & 821. 











HILL & SMITH, |= 


STRUCTURAL STEELWORK 


Constructional Engineers, 


BRIERLEY HILL, STAFFS. 





Steel Framed Buildings 


Roof Principals Bridges 
Girders Gantries 
Runways Hoppers 





of every description. 


























RICH... D. 





BATCHELOR, 
ARTESIAN & CONSULTING WELL ENGINEER 


Establiched ower a Century. 
CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


WATER: SUPPLIES. 


Air Lifts, Steam, Gas, Oil, and Electric Pumps. 
UNCOMPLETED WORKS UNDERTAKEN 





tow (Gt 


73, QUEEN VICTORIA ST., LONDON. 


| Artois | Works, CHATHAM. 





n London the cost of the covering is saved 
in_ about six months. 


On Admiralty and War Office Lists. 


Three boilers covered with this Cemposition will do the work of four not covered. 


aay Semmens Rees eee any yee 


Also at Manchester. 





LEROY’ S COMPOSITION, 


For Coating Boilers, Steam Pipes, &c 
Prevents the radiation of heat, saves fuel, and increases the power of Steam. 


F. LEROY & CO, 10. Gray Sires, Commercial Road, Lndes E. 
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Pressed Steel Trough Flooring 


a 


Gutters, Railway Sleepers, 


Bunkers, Pit Head Frames, Towers 


Structural Steelwork, New Post Office Stores, Birmingham. PRESSED STEEL TANKS 


H.M. Office of Works. OF ALL SIZES. 








These tanks can be quickly and easily 
erected without special tac’ or the 
employmeat of skilled labeur. 






Werks : 
Crown Bridge Works, West Bromwich, 
Neptune Works, Newport, Mon. 


Head Office; 
117, Victoria St., London, S.W. 1. 


Telegrams: “ Bromkirk, Sowest, London.” 
Telephone: Victoria 8573. 


Indian Offices & Works : 
Calcutta: 8, Clive Street, and Clive Works. 
Bombay: Lloyd Building, Graham Road, 
and Muland Works. 


Centractors tp the Adpivaltp. Wear Office. 
Council of India, Crown Agents, &c. 























“Sentinel” ay 


Their reliability makes them indispensable 





For Oil Tank Steamers and 
Oil Fuel, Petrol, Benzine, etc. 


rl 
2 
e 
t 


“ Sentinel” Oil Valves supplied for many steamers 
and large number of Oil Tankers built within 
the last 15 years by all the leading Shipbuilders. 


Made for pressures up to 1000 lbs. in Cast Steel, 
Cast Iron or Gunmetal. Sizes 2in. to 24in. 











V{1722 
- Also Makers of 


Quick Closing Valves, “Gardners” Patent, with Remote Control. 
Prices and particulars on application. 


ALLEY & MacLELLAN Ltd. 


Sentinel Valve Works : | WORCESTER 


Telegrams: “Alley, Worcester.” Telephone: Worcester 15. 






Air Compressors made at Sentinel Works, Glasgow. 
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: GREAT WESTERN WORKS, 
E BIRMINGHAM. 


LONDON OFFICE: 
40-44, HOLBORN VIADUCT. 


==" | MANUFACTURERS OF 
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Steam Turbines 


for 


ECONOMICAL 
RELIABLE 





POWER SUPPLY 
son for A ee ant Hectares 
. ts for process work can be obtained automatically from the 
Turbine and electric power from a low-speed Alternator. For 


an accurately designed and well-proportioned plant built to withstand 
the most severe conditions of service, consult :— 





& COMPANY LTD 










P 1455 


Heaton Works, Newcastle-on-Tyne. London Office: 56, Victoria St., S.W. 1. 
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CONTRACTORS TO: 
The Admiralty, 
The War Office, 
H.M. Board of 
Works, The Crown 
Agents for the Colo- 
nies, English, South 
American and In- 
dian Railways, 
Soudan, South Afri- 
can and Egyptian 
Governments, etc. 









Telegrams. 
BOU 







PROMPT 
DELIVERY 


Our works posses; 
water frontage, and 
we can make direct 
shipment F.0O.B. 
London, Liverpool, 
Hull, Antwerp and 
other Ports. 


STRUCTURAL 
STEELWORK 
FOR HOME & EXPORT 


MACHINE Shops, Hangars, Loading Sheds, Pas- 
I senger Stations, Granaries, Footbridges, Power 
Stations, Engineering Shops, Car Sheds, Platform 
Roofs, Goods Sheds, Transit Sheds, Weaving Sheds, 
Foundries, Etc. 

Estimates gladly submitted to any specification or 
designs prepared to suit any particular need. In- 
spection of work in progress invited. 


Address all enquiries to Department CE/E. 


Boulton ¢Paul I 


norwich NORWICH norwaiahiisinn 
LONDON OFFICE 135-137, QUEEN VICTORIA ST.E.C 
Telegrams: Boutique.Cent London. Telephone 4642 Cent 


























SUPPLIED IN 
LARGE 
QUANTITIES 


FOR 
ALL TYPES 
OF 


OVERHEAD 
CONSTRUCTION. 

















50 K.V.A. 
FERRANTI LTD., HOLLINWOOD, LANCASHIRE. 




















—_— oe 
POLE TYPE TRANSFORMERS. 


r 


THESE 
TRANSFORMERS 


1. Are Weatherproof. 


~ 


Are rigidly fixed 
in their tanks. 


Can be removed for 
inspection with- 
out cutting any 


~ 


leads. 

4. Will not leak. 

5. Will not syphon 
over. 
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THE DARLINGTON FORGE LTD. 


hint Glee: DARLINGTON, ENGLAND. "esphone 













3-THROW MILL ENGINE CRANKSHAFT. 


* dia. x 31° 6 long Finished weight 40 tons. 








REPAIR WORK A SPECIALITY. 























COUPLINGS & PULLEYS 


For ALL POWERS 
AND ALL SPEEDS 


HELESHAW 
CLUTCHES 


ENSURES GRADUAL ENGAGEMENT 
EFFICIENT LUBRICATION 
ABSOLUTE GRIP 


NOT AFFECTED 
BY DAMP OR DUST. 


Belaephone N°NSS CLOHAM. Galagrams. PREHENSION OLDHAM: 


THE BRITISH HELE-SHAW PATENT CLUTCH CO.LTR 
OLDHAM, ENGLAND. 
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FOR ALL FIRE RISKS, ESPECIALLY 


HIGHLY INFLAMMABLE SUBSTANCES 


THE BEST 


FIRE PROTECTION 


Foamite Firefoam 


Hand Extinguishers—Engines—Systems. 
Foam Hydrant Installations a Speciality. 


FOAMITE FIREFOAM LIMITED, 


Telephone : 24-26, Maddox Street, Telegrams : 
Mayfair 1283 (two lines). ‘*Foamite, Wesdo, London." 


LONDON, W.1. 


 BERBEBREHREHEHBEHEHBEHEHBEHEHEHREHBEHRBEHEHEHRBeBeBaseese 














FOLLERTON 
HODGART, & 











Telephones : Codes : . 
2163-4 Paisley K A R i A .. A BC Sth Edit, 
(Private Branch Exchange) 'T) Engineering 

JsmOon 

Telegrams: 

Vulcan, Paisley.” se Pp a] | S L Ee y ees Marconi Inter. 
ses se 


ESTD. 1838. 


Winding Engines 





Air Compressors 











GEARED ELECTRIC WINDER, VERTICAL CONDENSING STEAM-DRIVEN AIR 
made for . COMPRESSOR, 
Fife Coal Co., Ltd., Leven, Fifeshire. made for 


One Double Cylindro, Conical Drum, 12ft. to 18ft. diameter The Lewis Merthyr Consolidated Collieries, Ltd. 
d load, rope, 50, 300 lbs. Hoisting Speed, Capacity, 5000 cubic feet to 80lbs. per square inch per 
Sodan per minute. ine ngth of wind, 1800ft. vertical. minute. re 


Full particulars on application. 














fullerton 
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Crompton Electrical Plant 
REPRESENTS tue INFINITY or EFFICIENCY & RELIABILITY. 


ADOPTED IN EVERY PHASE OF INDUSTRIAL ACTIVITY. 


ALTERNATORS, ROTARY CONVERTERS, 
SELF-STARTING AUTO-SYNCHRONOUS 
MOTORS FOR POWER FACTOR IMPROVE- 
MENT, A.C. INDUCTION MOTORS, 
D.C. MOTORS & GENERATORS, 
MEASURING INSTRUMENTS, 
LABORATORY APPARATUS, 
SWITCHGEAR, PROJECTORS, 


A.C. & D.C. CEILING FANS, 
Etc. Etc. 





3-PHASE AUTO-SYNCHRONOUS CRANKSHAFT MOTOR 


DRIVING AMMONIA COMPRESSOR. 
700 B.H.P. 93°7 R.P.M. 400 Volts, 50 Cycles, — LET US ADVISE YOU. — 


WITH UNITY OR LEADING POWER FACTOR. 


CROMPTON & CO., LTD. 


CHELMSFORD, ENGLAND. 


Regd. Office— Telephone—London Wall 4734. Works: Telephone—Chelmsford 161. 
SALISBURY HOUSE, London Wall, E.C. 2. Telegrams—‘“‘ Crompton, 'Phone, London.” Telegrams—*‘ Crompton, Chelmsford.” 











CRAVEN BROTHERS «mncuester LTD, 


avn” Wauxhall Works, REDDISH, STOCKPORT. No. 624 STOCKPORT 


“CORRELATE, LONDON.” No. 6940 VICTORIA 








THE CRAVEN IMPROVED TYPE 
GRIDLEY AUTOMATIC TURRET MACHINE 


(British [ Production). 








IMMEDIATE DELIVERY 
‘OF ALL SIZES. 


SATISFACTION IN OUTPUT 
AND QUALITY GUARANTEED 














BUILT IN 3 SIZES FOR 2}, 3} AND 4jin. BARS. 


For Automatically producing from the bar Motor Car Components, parts for Gas, Oil and Steam 
Engines, Locomotive Components, including Firebox Staybolts (either Steel or Copper). 





FULL PARTICULARS ON APPLICATION. 





Manufacturers of High-class Modern Machine Tools for Locomotive Railway Carriage and Wagon Works. Electric Cranes of all types and sizes. 
Breakdown Cranes. Ground Traversers for Locomotives and Carriages, etc. y arena in the Construction of Railway Workshops and the 
complete equipment of plant for same. 
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MANUFACTURERS OF HIGH*sGRADE ALLOY STEELS, 







HIGH-SPEED STEELS, TOOL STEELS, 






STAINLESS STEEL, STAMPINGS, 
ORANKSHAFTS (Drop Forged or Machined Complete), 







ROAD SPRINGS and HARDENED STEEL ROLLS. E pe = 
ae Pe 


@ LARGE CRANKSHAFT F 


NEARLY 1,000 TONS OF BAR STEEL HELD IN STOCK W LONDON. 


POLDI STEEL 


POLDI STEEL COMPANY (ENGLAND) LTD. 


BRIDGE WHARF, 
CALEDONIAN ROAD, 
KING'S CROSS, 
LONDON, N.1. 


BRANCHES IN 
INDIA ag oe jouse, Ballard Estate, Bombay. 
Norton Buildings or Fleor), Old Court House Corner, Calcutta 
CHINA aaa ing, 17, The Bund, Shanghai. 
JAPAN : Yusen Building. Rooms ‘= -502, Tokio, Marunouchi. 



































HEAD, WRIGHTSON « COMPANY LIMITED. 


ENGINEERS AND IRON FOUNDERS. 


OIL STORAGE TANKS 


STRUCTURAL WORK or EVERY DESCRIPTION. 
BRIDGE CYLINDERS, TUNNEL SEGMENTS, &c. 


STEEL, IRON AND BRASS CASTINGS. 




















OUTPUT ot FOUNDRIES - - - - - + = - + = 100,000 TONS PER YEAR 
= we oe ee ALSO 
Tolagreme : STOGKTON FORGE WORKS, 
aaamaipee sorte asaneaie anD EGCLESCLIFFE FOUNDRY, 






THORNABY-ON-TEES. STOOKTON-ON-TEES.” STOGKTON-ON-TEES. 
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Electric 


CRANES 
CAPSTANS 
DYNAMOS 


MOTORS 


Of Highest Quality 


AND 
















For ALL. Purposes. 


ROYCE LIMITED, 


Trafford Park, Manchester. Teleohones 000, 00,002 Trafford Park. 

















HOW DEN 
HOT DRAUGHT SYSTEM 


WITH 


HOWDEN - LIUNGSTROM 
Air Preheating Arrangement 


(Patented throughout the World) 
EXPERIENCE IN FITTING AIR HEATING TO UPWARDS OF 


| 26,000,000 _ I.H.P. O 
| BOILER EFFICIENCY OF 90 y 


ALREADY OBTAINED. 





For Land Installations. 


HOWDEN-LJUNGSTROM PREHEATERS (LAND), LTD., 
HELEN STREET, GOVAN, GLASGOW. 


For Marine Installations. 


JAMES HOWDEN & CO. LTD., 
SCOTLAND STREET, GLASGOW. 


Branch Offices: LONDON, LIVERPOOL, MANCHESTER, NEWCASTLE and CARDIFF. 
American Works and Offices: WELLSVILLE, N.Y.. U.S.A. AGENCIES THROUGHOUT THE WORLD. 
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STRETCHLESS 
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QUALITY 
UNEQUALLED FOR STRAIGHT RUNNING. 


A Dont Restrict your Output 
Wig 7 by stopping to take up stretch. 

















Ka NOSE Tete Wort 











TELEGRAMS: PUMPS MANCHESTER. TELEPHONE: 2289 CENTRAL. 
London : 49, @ Victoria Street,"E.C. 4. Glasgow : 129, Trongate. Newcastle-on-Tyne: 90, Pilgrim Street. 
Liverpool: 32. Afriecan*House, 6, Water Street. Cardiff: 35, Park Place. Bristol: 7, St. Stephen's Avenue. 
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THE “DAVIDSON” 


Patent 


FLUE DUST 
COLLECTOR 


not only removes cinders from the flue gases, 
but extracts, moreover, the most minute par- 
ticles of dust and grit. In addition, the Fan, 
which provides the Induced Draught, operates the 






Dust Elimination from Flue Gases 


Over 5,000,000 
Cubic Feet of 
FLUE GASES 


is the aggregate capacity of al 
‘Davidson’ Flue Dust Col- 
lectors already installed, or on 
order. This is equivalent to the 
combustion of, approxi nately, 


300 Tons of 











Dust Collector, no other running 
auxiliary being necessary. 


DAVIDSON & CO., LIMITED 


Sirocco Engineering Works 


BELFAST 


Coal per hour 

















= 










For handling materials in bulk, COAL, COKE, SAND, 
GRAVEL, etc. etc. 
GRABS of all kinds, Double and Single Chain, made by :— 


ROSE, DOWNS & THOMPSON, LTD. 
Old Foundry, HULL. 








SUGAR MACHINERY 


MANLOVE, ALLIOTT 


aummm~m~m~mem &§ CO. LTD 


Engineers, NOTTINGHAM. 


London Office : 
41 & 42, Parliament St., Westminster, 
S.W. 1. 
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HENRY BALFOUR & CO., LTD., LEVEN, | NB. 


(ESTABLISHED 1810.) 


LONDON OFFICE: 47, VICTORIA STREET, S.W.1. [iis )/) ie 
GLASGOW OFFICE: 50, WELLINGTON STREET. ret 












MANUFACTL URERS OF 


GASWORKS PLANT RIVETED & WELDED 

OF ALL KINDS. PIPE MAINS. 

COKE OVEN AND ELECTRICALLY 
BYE-PRODUCT WELDED WORK OF 

RECOVERY PLANT. EVERY DESCRIPTION 





CAST IRON TANKS 
for EVERY PURPOSE 


CAST IRON WORK 


OIL REFINERY AND 
CHEMICAL PLANT. 


COAL MINING 
OF EVERY 

PLANT. DESCRIPTION. 

STRUCTURAL MACHINE CUT 

STEELWORK. GEARS & POWER 

STEEL RIVETED & TRANSMISSION 

Mi APPLIANCES. 
TANKS & VESSELS. CONCRETE MIXERS. — | 


ETC. ETC. as - ORES 










































Ship, lank, firebox and 
Bridge, —~ 0 eee Special Plates. 


ZZ Ld 
UY LZ << 


Solt Weldin —< w a , 
anging Plates at manne A and oth cr PUTPO. i, , vo 


STEWARTS “LLOYDS, LID Se 


41 OSWALD STREET, GLASGOW. 




















WEIGHBRIDGES MAKERS 
FOR OF 
ROAD & RAIL ALL TYPES 

TRAFFIC. op 
BP WEIGHING 
ANY LENGTH 
APPARATUS. 


& CAPACITY. 











ASHWORTH, SON & Co., Ltd., Midland Iron Works, DEWSBURY, England. 


Lendon Office: 78, FINSBURY PAVEMENT, E.C.2 








——_— — = 
EE Te eee eee a eee 
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SeaPLEY — ~ YORKS— : 
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“MENNO” LUBRIGATORS’ srrnist onase o SCIENTIFIC NATURAL LAW. 


Body full oy Grease. Top full oy; Air. 
Put together, air is imprisoned, all leakage sealed by thé Grease. 

















As the Top goes into the Body loose Disc rises in Top and compresses the Air, which gradually expands and 
gently feeds the Grease, when the Journal is in motion only. 


The “MENNO” is the best Lubricator to prolong the life of any Bearing. and feeds upside*down or at any angle. 
Nothing to get out of order, compression can be regulated at ‘will. 


Unaffected by centrifugal force. 


THE “MENNO” COMPRESSED AIR GREASECUP '‘CO., LTD., 


Leeds Piace, Tollingtom Park, London, N.4: 
——————— 


























ee FEATURES —~ HIGHEST QUALITYAMATERIAL, ACCURACY, QUICK DELIVERY. 


ILATONA 2 CoLa Hf COILS, 
a LATONA Ro., PECKHAM, BEN DS 3 
| § LONDON é 
. F oWELDEDS 


oF ITTINGS® 


TUBING. & FLANGES..UP .TO 1Q in, DIA. 
CARRIED IN STOCK AT OUR WORKS, 


OIL: GAS. 


The Howden Burdon Patent Systems. 
For Steelworks, Shipyards, Factories, &c. 


Furnates. of any size and for all heating 
requirements. 


Highest Temperatures. Lowest initial 
and working costs. 

Cheaper, softer and quicker heating than 
is possible by coal in any form. 
Smokeless—No Chimney Stack. 


PIPE BENDING HEARTHS Encuirioe sue piso be sent to JAMES 
Balanced Cover Closed. Balanced Cover Raised. P'@ Go. Lid. Scotland St., 
Supplied im sizes to. suit any diameter of pipe. GLascow. 


BURDONS (K) LIMITED, Caldervale Works, BELLSHILL, Nr. GLASGOW. 

















WRITE FOR 
Q ILLUSTRATED CATALOGUE 



































APRON CAIRO INE 


BLOCKS OF ALL DESCRIPTIONS in Stock. 





TEES |-SIDE BRIDG! 
& ENGINEERING WORK 


INIT TED 


MIDDLESBROUGH. 
We 
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JOHN: BROWN. &COy: b+ 





Vehicles. 





it 


DONNIE eee 


Telegran ATLAS. See F PRL D. 


" 


and Conical, for Rail and Road 


| 


STEELS for High Speed Work. 
)ATEAS POSES: SHEFFIELD, \& — GLASGOW. 


SHIPBUILDERS, IRONMASTERS, ‘STEEL MANUFAGTURERS,\COLLIERY PROPRIETORS. 
CASTINGS of Steel. SHAFTING, Marine, Crank and FORGINGS, Heavy- for Marine 
Straight, Hydraulic Pressed, Solid Engines, etc. 
TYRES, “Railway and Tramway. or Hollow, Rough Machined or . |) Light—for Land Engine work. 
AXLES. AND. BUFFERS. | Finished. If STEAMSHIPS, bret i 
STEEL LININGS, f LH a oo {oe ae 
SPRINGS, Laminated, Spiral, Volute, Cement Mills, etc. pinatingen ben i up to the'largest size and power. 


ALLOY STEELS fo Motor Cars 


and Mechanical Tractors. 





> ye Welesrams} SHIPYARD, CLYDEBANK.” 











/ 
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STA NMA A IMM ili 
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‘TeLePR awe 





PECKETT se > SONS * » 


RGR ETE ra = , 
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Spéciality 
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STEAM 





bz —— 













-& WOOD, 1D. 


{rom Farringdon Works Shoe Lane, London, to 
ae FOUNDRY, 


COMPETITIVE DROP FORGING PRODUCTION. 


It is interesting to note that LEADING GOMPETITIVE DROP FORGERS 


mainly vee: 













OR FRICTION DRIVEN 
DROP HAMMERS. 


FRICTION TYPE FOR MODERATE SIZES. 


P derived from the t+FOR HEAVY HAMMERS UP TO 
STEAM DRIVEN| Peer heat ofthe furnaces! -2TONS FALLING WEIGHT. 





» BRETT HAMMERS ow exclusive features of construction and a desige which 


are more conducive to efficiency and economy than ahy other type. 





BRETT'S PATENT LIFTER CO. LTD. 
rp Works — : ‘COVENTRY, ENG. 











3 and Distillers. 
mam pomgensing.Piacte: Le. 


—_——S rn 
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CLYDE CRANES 


| tee Hadid Al Gebns 
SHIPYARDS DOCKS, 
LEVEL LUFFING CRANES 


(JARDINE PATENTS): 


CLYDE GRANE & ENGINEERING CO. 


“LIMITED, — 
MOSSEND, near BLASS W. 



































TELEPHONE 
Royal 3310-2 
(3 times). 


TELEGRAMS: 
“ Bullivants (Fen), London.” 


olen Sh im —a 2) 


MIRE ROPES 


RICKS, ” mAVEg SUSPENSION-BRIDGES, CABLE-TRAMWAYS, and 
ALL: ENGINEERING PURPOSES. ie 


BLOCKS, PULLEYS, CRAB-WINCHES, &@ &e, 


Registered Peors: (Ts fakin) Boden a — z.C. 3s. 


-Works+ “MILLWALL N, Beta 


“DAWSON. ..& DOWNIE, (hic 


~~ as = GLYDEBANK 


PUMPS 


a FORALL ~ DUTIES. 
. "MOTOR, OR. STEAM DRIVEN 


PATENT DIRECT-ACTING BOILER FEED PUMP 
ROTARY PUMPS “a 



















jp ti AEH mfg | 
| 




















DUPLEX PUMPS. 
VACUUM PUMPS 


ee 





Iustration shows our Hor. Motor Drives TREBLE RAM PUMP 









Valegrame—PUMPS. CLYDEBANK. Telephone—98-93 CRY RERANE. 


o. NEWPORT, 


le noe 


NEWPORT 














THE ISCA FOUNDRY C 


LONDON OFFICE: 58, VICTORIA STREET, S.W. 1. 
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oN Chorn etd arne PRGPU UOMAS ANURADHA OA ENGAGE 
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HIGH SPEED 
AIR CON 








| Machinery Depariment| 
AOU ET ie 
Illustration shows the 40 h.p.~:-Planet-. Lecomotive in, the Tropics. 7 ee TANS, CO, EC. 5. eac¢ 


Telegrams: “ Tyche, Fen, London.” 
Telephone: Royal 32040 (4 lines) 


em nmi Mn 








TRADE 


Ss MARK. 


SSORS 


For Direct Coupting,) Extreme Silence and Efficiency. 








Sole Patentees and Manufacturers : 


LACY-HULBERT & C™ L™ 


PNEUMATIC ENGINEERS, 


91, VICTORIA STREET, WESTMINSTER, S.W.1, & BOREAS WORKS, BEDDINGTON, CROYDON. 





Also Makers of Vacuum Pusis abd Fixel-er Portable Pasumatic (IN for all purposes: 





— —- 




















SELF-FIXING 


NO KEYS 
OR 
KEYWAYS 


Illustrated Priced Catalogue post free on application. 












SMITH & GRACE, tro. 


THRAPSTON. 


LONDON : 35, Queen Victoria Street, E.C.4; 














BUSHES 
BEING INTERCHANGEABLE 


BUSH 
| CLOSED 
















EVERY KIND OF PULLEY SUPPLIED. 

























| Coton 
Layton 


Sona Gla] 
| Leeds 


Telegrams GAS. LEEDS” 
London Office 


5 VICTORIA ST. SWI. 


PH 


A 








ane i | eres ! 


FOR OIL WATERIBC. i, i 


STRUCTURAL 
STEEL.WORK ll i 


soared = : 


il mil | 


WELDED & RIVETTED STEEL MAINS" mi 
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=~ DAVID COLVILLE & SONS Lo. = 


DALZELL STEEL & IRON WORKS, MOTHERWELL 
GLENGARNOCK WORKS, GLENGARNOCK. CLYDEBRIDGE WORKS, CAMBUSLANG ( 


th HEAD OFFICE: 195, WEST GEORGE ATRERT GLASGOW AR 


IN SOFT, MILD, MEDIUM, HIGH TENSILE, H.H. TENSILE, 
NICKEL AND. ALLOY STEEL. 


NICKEL CHROME BRAND. Makers’ of Highest — Scotch Foundry Pig tron, “ Dalzell” Brand. “DALZELL” BRAND. 








—E —EEE — Ne ————$$ 


COAL, COKE, OIL, GAS PRODUCERS. 


FU RNA 


AUGUST'S MUFFLE FURNAGES, LTD., 
SAMUEL BUTLER & COMPANY, :EIMITED, 


HALIFAX, 
MAKERS OF 


CRANES 


SUITABLE FOR ALL 
PURPOSES. 














—_ —~ 











INDIAN .STATE RAILWAYS-—35 TON STEAM BREAKDOWN CRANE. 


Steel Bridges and Roofs and General Structural Engineers, (On the Lists of all the Principal British Rattway Companies.) 


Um Ettinu: Grangefield Works, STANNINGLEY, nr. LEEDS. “fe:,2) 720 






















































IN FENCING esting, =~ 

5 aw a i ii | — 

: cata.oour eece. AND G TES ete x a | hi iC™ Reltingees 
OT) lige mise 








189 & 41, Cannon Btreet 


BAYLISS JONES & BAYLISS, Ld., WoLVERHAMPTON & LONDON cc. 


4 LIGHTNING CRUSHER 


Unequalled for reducing Hard Materials such as Shingle, Gravel, Flint, Silica, Magnesite, Limestone, Freestone for Building Sand, etc 
‘Grams. “Agenciador, Lonton.” THE PATENT LIGHTNING CRUSHER Co. Ltd., 14a, Rosebery Avenue, London, B.C, ‘Prone: Clerkenwell a 
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NOP APFECPED BY ELEC. 
TROLYSIS, DOES NOT re) 
OXY DiSEORACCUMU- 0 
LATE VERDICT RIS. 

Por all 
British Aldde: &) b | ta ef 
Reduced Priaes. nepnes. Gigs * 


2 wheels also 
y 


oniiitn armature bear - 

ings, tramway trol- 

ley wheels rolling 

will bearings. turbine” 

=> nozzle ring blocks, com- 

©) mutator bafS, steam valves 
Gc; and valve seatings, etc. 


DAWSON HARDENED COPPER Ltd. 





IMPERVIOUS TO SALE 2 
WATER.-NON - CORROSIVE a 





4) 64, VICTORIA STREET, LONDON, S.W. }. 
| Works: 3, Lawrence Hill, Bristol. 


MELDRUMS L*™.. ==="4 


werees Brousnt Furnaces 
Oil Burners (F) 


penne. Stokers S 
teuctorps (D 

hemical Plant (GQ) 

Ask for List 105, adding initial. 

‘Ti PERLEY. MANCHESTER. 


Ask WHERE the Turbige Fur- 
mace may be seen in heen in 
an Industry that is sim to your 


own. 
TURBINE FUR wae 


— ae we ROARS 
















of D 


WOOTTON BROS., in, 


COALVILLE, near LEICESTER. 
Telegrams: Wootton, Coalville. 
BSriekworks Plant. Sanitary Pipe Piaat. 


GLAY-WORKING PLANT. 


Colliery Plant. ‘ Genera! Millwriehts 














PEEBLES pine?” 
Moe 





& Co. Ltd. 


gies 








scat Bruce Peebtes 


Engineers. Edinburgh. 














DAVIES, &| _METOALEE. 


Be ip gt I Bs: 


INJECTOR 4%, 
ALL CLASSES. 
Niaetreted Advertisemeet every fourth web 


HAMWORTHY 


OIL ENGINES 
PUMPS & AIR COMPRESSORS. 
THE BAMWORTHY ENGINGERING €9., aie Poste, Dorset. 


. Victoria Street, LY 
Branches { 193, West Regrat Street, GLASGOW 

















eee X LL”; 


CH HOUSE, | 

= LONDON. w.c. 2. 
Telephone: Telegrams ‘ 

— 6725. Ropeways, London. 
ONSTRUCTORS OF i 

AERIAL ROPEWAYS 

~ ON THE “ ROE” SYSTEMS. 


Specity— 
JOHN GIBBS & SON 
{Les.) 


“ PEERLESS” 
Blower & Exhaust 


FANS ‘So ic poets 


. FOR Oa ere 
uke Stree 
Liverpool. 

















For large advs. see Dew 12 


EAST FERRY ROAD 
ENGINEERING WORKS 60., LTD., 


MILLWALL, LONDON, E., 
Hydraulic & General Engineers & lroufounders 


See our illustrated advert. in last and meat week's issacs, 
Telegrams : Hydrostatic. Lon ion F~3 


STONE ‘S| al 
eau 4£ S 


AE ENG 
mY Leet 
: Yo' BARSBY&C9 














BUY FROM THE ORIGINAL MAKERS 


WELDLESS STEEL TUBES 


WATER TUBE BOILERS, 
LOCOMOTIVE BOILERS 
MOTOR AXLES: 


—— 


TRADE MARK. 










. FOR. 


— 


SUPERHEATERS, 
SHAFTING, BORING RODS, 
HYDRAULIC WORK, ETC. ETC. 





THE WELDLESS STEEL TUBE C* L” 


Telegrams:—‘‘ WELDLESS, W :DNESFIELD.” 
Telephone :—1301-I3Q@2 Wolvet nampton. 

















————— 





WEDNESFIELD, wr. WotverHAmpTon. 


— — e————— 


























JOHN STIRK & SONS, 


LIMITED, 


HALIFAX (ts. 1808). 


SOLE MAKERS. 


42” VELOMILL. 
Other sizes and 
HILOMILLS up to 192”. 








STIR HILO sicts? 
VELOwcts® 


(REGISTERED TRADE MARKS) 











6’ x 6’ x 16’ HILOPLAINE. 
Larger sizes up to 174” wide; any length. 
Also VELOPLANES dowr .to, 24’. 
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\ Pilot Packing aed Pilot Jvinting 
are the best of their types Ruw on the 
market and are the gesulf of nearly 50 
years’ experience in the manufacture of 
Packings and Jointings Any size sup 
plied in 10ft. lengths in spiral form or rings. 






TEeTeET Cee eeer tert eit it ee ee 


ESTABLISHED 18676. 


SOLE’ PATENTEES AND MANUFACTURERS 


THE ‘BELDAM)'PACKING & RUBBER , CO,,..LTD., 


29, Gracechurch Street, LONDON, E.C. °3. 





Gast Inow & €.M. Coors’ 


Kor GAS, STEAM & WATER, 


BRITISH STEAM SPECIALTIES 


Wharf Street. LEICESTER. 

















| ROBERT BROADBENT & SON, Lid. 





Pheaix ironworks, STALYBRIDGE. 
Colephene No. 296 Tel Addrew—Brondbent, 








HULL FORGE IRON & STEEL CO., Led. 
Mamulacturers of 





EAST RIDING IRON WORKS, HULL. 
Leados Office: 3. Victoria Street. 5.W. 

















“ VEEPILOT.” 


BRANCHES & AGENTS THROUGHOUT THE WORLD. 


Telephone ROYAL 5:6) (3 lines) Telegrams 











MACKIES 


(te21) LTD. 
(Late of Reading). 


Kingswood Hill Works, BRISTOL 
POWER TRANSMISSIONS. 











Heap’s 
Patent Screwing Machines 
with Tangential Dies. 





are the last word in Screwing Machines. They are designed 
from beginning to end as high class Machine Tools and embody 
features not found in any other make of Screwing Machine. 


The Die Head is of entirely new design and Patents have 
been applied for. 

The Tangential Diés are thread milled and ‘hardened. \) When 
dull they can be'simply re=ground~and=are*then equal to new. 


They never require re-hobbing. 


Responsible representatives of firms interested are invited to 
visit our Works to inspect the Machines in construction and 
completed, and test them in actual use. 


JOSHUA HEAP & Co., LTD. 





THE.PRIME STEEL €0., Ltd. 


623, Australia House, 
Strand, Lendon, W.C. 2 
IRON and STEEL of all kinds, STEEL BILLETS. 
BLOOMS, SLABS, BARS, STRIPG; FLATS, 
HOOPS, CHAINS, SPRINGS 











HAW, KEARNS & 6O., L®- 


GROADHEATH, MANCHESTER. 


MACHINE TOOLS FOR ENGINEERS. 
Tel. No. 221, Altrincham. 
of Dec. 


See our Illustrated Advertisement in issuc 12th. 








Castan Hiowss, Westminster, S.W. 1. 
conch ition: 4 Telegrams : * Pawn, Pas, Lento 


; 47, Peter Street. Manchester 


oi 6 


ee Livesey B& Wonsbester.” 











ASHTON-UNDER-LYNE, ENGLAND, 





WATER SOFTENERS 


Sasso ENERO Celiatical Ge. tae: WEF Wie, Sp Rie tenon, BC 


Ries 


NERY 
ORKS » TEMPLE = GiaSGow. 




















LOCOMOTIVES. 


MANNING, WARDLE & CO., LTD. 


SOvWE” ENGINE WORKS, LEEDS. 





Makers of Locomotive Engines for amy width of gauge amd various purposes. Also makers of Internal Combustion (Petrol) Locomotives. 
Materials and workmanship of the best quality. ‘Tank Engines up to 18in. cylinders, on four or six wheels, always in stock or in progress. 


Specifications, Photos and Prices on Application, and special designs sent on receipt of particdlars of requirements. 
LONDON OFFICE: Mr. H, J. Heagerty, 34, Victoria Street, Westminster, S.W. 1. 





GOODALL CLAYION& CELE 












PLANTS, BUNKERS &¢ 
VACUUM AUTOMATIC BRAKE 


for Railway, Steam and ‘Blectric Stock 
See iMustrated advertisement Dec. 5th issue. 


THE VACUUM BRAKE CO., Utd., 








& 5 ond 7, Queen 
See 


Rewer see Ceuree Tas Manco 


C} 
oe tC -3 
PU RPOSsES 


next ceca for ‘Reaucavons 
TREET, ns ixp 
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BOILERS, PIPES, 


ESTABLISHED 1869. 


SUTCLIFFE B™ « BRYCE 
agit see SE 


New se 
a. Ba Bombay, Glasgow, Newcastle, Sheffield. 


WILSON BOILERMAKERS, LTD. 














ON ADMIRALTY LISTS. 


iaaiole | 





\Lamden Office, 
101, Lead,qhall Street, LONDON, E.C. 3. 
Works: Burnt Mill, near Hartew, Essex. 








CROWN COVERINGS) 
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DORMER BRAND 


HIGH SPEED STEEL 


1 TWIST PROLS 


. 
& «+ 


also sachin > cca .Reamers,etc 


— 


= 





Wanted to know! 


“Wry eo keen on Dormer Brand Twist Drills’? And 
what's the difference anyway ? They al! look 

ie to me. 
Hiey be he was told, “ but the test of a drill is not how 
* but how it works. We want Dormer Brand because 
we get more out of them. And what you get out of a drill 
is what the maker “ape into it, You can't see that: you 


find it out om the job, and that's how we know that 


Dormer Brand Twist Drills ere made right. They work 
right. That's all.” 

Well, they must be good. You all want ‘em. !'I/ tell 
the boss and get him to some more. ow | can 


get them from stock.” 


THE SHEFFIELD TWIST DRILL 
& STEEL €0., LTD., 


Summerfield Street, SHEFFIELD. 


Phone » Central 4827-4828. Telegrams: Provils 





PELTON & FRANCIS 


WATER TURBINES. 





%, Victoria S 
; London, 











NEW WOOD BUILDINGS 
of description. 


avery 
CARRIAGE PAID. 


Contractors’ Huts, Offices, Army Type 
Huts, Garages, Workmen 


BATHS, SAVOY ST., LONDON, W.C.2 


STEAM & AIR 
HAMMERS. 


R. G. ROSS & SON, LTD., GLASGOW. 

















S43 S 


vs 


S 


_ 














JOHN ROGERSON & CO., LTD. 


WOLSINGHAM, 8.5.0., Ceo. DURHAM, 





SPECIALITIEG— 
DREDGING PLANT, FLOATING CRANES 
AND COALING VESSELS. 
Sce om page Advi. every second aad fourth week. 


BELLISS & MORCOM 


BIRMINGHAM. 
Self-lubricating Steam Engines, ipdestio. 


Saretin Exsince 
Couplings. 











A. BEEBEE, 
Bolts, Nuts, Stude, &c. 
WEDNESBURY. 











GRAIN, CriLi & STEEL 


HEAVY p+ tpl dy ~ doen 
Cast Steal Lave, Wheel Coumes » Seectaliy. 


R. B. TEN 
NOOATBRIDCE, NB. 


? STANLEY? 


The Largest Manufacturers of Surveying 
and Drawing Instruments im the World. 











T 


Please send for our “K 6” Catalogue. 
W. F. STANLEY & CO., Ltd., 











286, High Holborn, Londen, W.C. . 








La) Fe ba) * 


Ss 





To - Manufacturers. 





An excellent market is open to you for your machines and tools in Italy, 


if you will familiarise manufacturers and buyers in that country with them. 


The improved internal conditions and the economic situation, which is 
favourable opportunity for re-establishing 
business relations with foreign countries. 


THE BEST WAY TO SELL 
YOUR PRODUCTS IN ITALY 


is through the use of the advertisement columns, which we place at your 


daily becoming stronger, offer a 


disposal, in our publications :— 


L’INDUSTRIA, a technical review, published fortnightly, of 36 years’ standing, 
and which circulates throughout the offices and works of Italy. 


subscription : Francs (French) 60. 


LA SERA, the principal evening paper of Milan, a city of 800,000 inhabitants 
and Italy’s commercial and industrial centre. Yearly “ewer Francs 


(French) 68. 


Specimen copies and advertisement. rates will be forwarded, free of. any obligation, 
on application to :— 


SOC. EDITRICE UNITAS (Sect. 


12, Viale Monforte 


MOM nn Mn Cou Lu ULL 


ii c(t tt (tt tt ttn tt tts 





Yearly 


AMM TNATHR CM ATEN TATA A A 


P.O.) 
- MILAN (Italie), 


Bell li 
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83 B.H.P. NATIONAL HEAVY OIL ENGINE. 


NATIONAL 


___________ SELF -STARTING 


HEAVY OIL ENGINE 


Independent Authorities confirm that the “CXE™ 60 B.H.P. National 



















——— 



























Low Consumption Heavy Oil Engine uses 0°423 Ibs. of seal por B.H.P. hour and has a thermal 9 
of Cheap Oils . . efficiency of 33°7 per cent. nett value. e would like to send you a copy § 

of the Report of Fest on an Engine at our Works. § 
f Siarti The ‘National Heavy Oil Engine can be on full load within one or two 9 
Sel wt minutes of starting. A small campressed air Self-Starter is supplied with 6p 
from Go ‘ * * every Engine, making it a simple matter to start direct from cold. f 

Q The National Heavy Oil Engine embodies Sound Design, First Class § 
Reliable and Materials and Excellent Workmanship. The working gori-pre few in number 0 

Oe ee and readily accessible. We shall be pleased to forward upon request 
th catalogue Testretanand describing this Engine, and giving the users opinions. 6 
[as Over 50,000 National Engines (totalling millions of 








horse-power) have been supplied, and are giving 


excellent results in all parts of the World. 


NS 


THE NATIONAL GAS ENGINE 
ASHTON-UNDER-LYNE. 


LONDON OFFICE: 





75a, Queen Victoria Street, E.C. 4. 
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LONDON REPRESENTATIVE: 
W. CAIENS BOOTH, 
Parliament Mansions, 


Victoria Street, Londos, S.W. 1. 


JOSEPH BOOTH & BROS., 


ENGINEERS & CRANE MANUFACTURERS, 
RODLEY, LEEDS. 


Telephone—STANNINGLEY 20 and 307. 





SOUTH WALES REPRESENTATIVE : 4 
W. OGDEN DAYSON, MI. Mech. E., 
Bryn Road, 


Swansea. 


TD., 


Telegrams—CRANES, RODLEY. 


Send your Enquiries for :— 


5 oO ge © 

- o> A & 
SP wo fl «i 
FP SP SP SF SP _PF QhO 
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Books of Interest 


to Power Users. 








kn. 
Steam Boiler Construction 3/6 
Bound in Cloth 5/ 


Working of Steam Boilers 3/6 
Bound in Cloth 5/ 


Working of Dynamos and 


Electric Motors - - 16 
Steam Vessels - : - 2/ 
Gas and Oil Engine Acci- 

dents - - - - - f/ 
Repairs to Boilers and En- 

gines by Welding - - V/ 
Heating Boilers - - 1/6 


To be had from 


The National Boiler and 
General Insurance Co. Ltd. 


Sales Dept., 
St. Mary’s Parsonage, 
Manchester. 








CIRCULATING - WATER 
SCREENS (Parent) 


Pumps and Air 


Compressors. 
F, W. BRACKETT & €0.,L™ 


Engineers, COLCHESTER. 

















CHARMOUTH St LEEDS. 











AERIAL ROPEWAYS 
(Breco Systems). 
The BRITISH ROPEWAY ENGINEERING Co. Lid., 
7, Mimcing Lane, London, E.C. 3. 


Tel. : Royal 6626, Tele. ;: Boxhauling-Fen-London. 
Bee [ustrated Adri last and neat week 


BOBY 


WATER SOFTENERS 
HEATERS 
FILTERS 


WILLIAM BOBY & 6O., 


64, Brook Street, Grosvenor Square, 
London, W. 1. 

















THE MOTHERWELL BRIDGE CO. 


BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES 
Structural Work, Hydraulic Pressed Flooring. 


"ieee MOTHERWELL, NB. "e: 12 
Lendon Office : 82, Victoria St., Westminster, 6 W. 
See illustrated advt. last and next week 


ERNEST NEWELL & Co., Ltd., 


Misterton, Doncaster. 





Makers of all Machinery for the 
manufacture of Portland Cement— Wet 
or Dry Process. 
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: BRIGGS =: BRIGGS : BRIGGS : BRIGGS 








Pipe Line under erection at Deer Lake, Newfoundland, by 
Sir W. G. Armstrong, Whitworth & Co., I ta, 


This mammoth pipe line is now being 
coated with 


BRIGGS’ BITUMINOUS COATINGS, 


the’most dependable anti-corrosives for 
all steel structures. 


Please submit your corrosion problems for our consideration and advice. 


WILLIAM BRIGGS & SONS, LIMITED, 





5, COWGATE, 6, LLOYD'S AVENUE, 
DUNDEE. LONDON, E.C.3. 
BRIGGS : BRIGGS = 


: BRIGGS =: BRIGGS :: 
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WELLMAN BIBBY COUPLINGS: 


To ensure reliability for your machines specify the 
Bibby Coupling.~ Large numbers used on winders, 
haulages, rolling mills, Diesel engines, pumps, main and 
auxiliary drives of turbine steamships, battleships, etc. 





Every engineer should read “ The Coupling 
of Machines,” free from the makers :— 


THE WELLMAN BIBBY CO., LTD., 
36, KINGSWAY, LONDON, W.C.2. 


Telephone 


Telegrams 
Holborn 2588/9. Pri i 


West it, London. 





JFERR 








FERRY is an alloy of Copper and Nickel of exact 

proportions to give a practically zero temperature 
co-efficient. It has been on the market many years, 
and in England is far more used than any other 
electrical resistance material. 


It is one of the most stable alloys made, silvery white 
in appearance, ductile, easily worked and soldered 
either soft or hard. It is unalterable in resistance, will 
not rust, get brittle, or perish with heat, age, or 
exposure, is not attacked by sea water, and is only 
harmed by the strongest acids. 


Its uses have spread to almost every form of elec- 
trical resistance where a 
temperature’ not exceeding 


1 Send for Technical } a black heat is required. 
- Booklet and Price ' Its low price and great 
| List, mentioning ‘The | réliability have éhabled it 
| Engineer. | practically to displace all 


other alloys for this purpose 
SUPPLIED IN ROD, SHEET, WIRE, and RIBBON FOKM. 


SPECIFIED BY THE BRITISH ADMIRALTY 


Sole Manufacturers: 


HENRY WIGGIN & CO., LTD., 


55, George Street, BIRMINGHAM. 


London Agent for the Electrical Trade : 


LIONEL ROBINSON & CO., 
3% Staple Inn, London, W.C. 1. 
“Phone: Holborn 6323 {we lines). 'Grame: "’ Ferrydom, Holb., london.” 





SIT TTTVMOUQUOLIEDEOOOOUNDOLIOY VEQODOONEQOOO TO TPOTOOOOOOTOTTNOOOTOOOROOOTIIONVCOTE NTT eOOOTTOUOEOOOT 
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“© British MANWESMANY TUBE 


COMPANY, LIMITED. 
Baldwin House, 


67, QUEEN VICTORIA STREET, LONDON, E.C.4. 
WORKS; NEWPORT (MON.) and LANDORE, SOUTH WALES. 

















WELDLESS & LAPWELDED 
STEEL TUBES 
FOR SPECIAL PURPOSES. 





Boring and Casing Tubes, Drive Pipe 
and Lise Piping. 
Spigot and Faucet Tubes for Gas and 
Water Mains. : 
Flanged Tubes of every description. 
Screwed and Socketed Tubes. 
Boiler and Superheater Tubes. 
Locomotive and Smoke Tubes. 
Steam Piping. 
Lighting and Transmission Poles. 
DIAMETER, ?” THICK, 34 FEET LONG, 
BRITISH EMPIRE EXHIBITION. 


DRIVINS TUBES 13)” 
NEVER-STOP RAILWAY, 
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ELECTRIC 


FORGE & FOUNDRY 


CRANES. 





HOLT & WILLETTS, 


LION WORKS, 


CRADLEY HEATH. 



























Meshahical Draft means theaper 
steam. The Musgtive system, 
by improving ¢ombustion, gives 
astbstantial inerease in @Vvapota- 
tion with a saving both.in quan- 
tity and cost of fuel. 














More_efficient than chimneys, 
the Musgrave system costs less 
to instal. .It abolishes the smoke 
nuisance and will enable you to 
use Tow gfade fuel 










Write. for catalogue 
No, C4/5, or "phone 
our nearest branch 
for personal ‘tnter- 
view and advice. 












Telephones : 
BELFAST 4i61-2-3. 
LONDON, HOLBORN 886. 


sue te. APUSGRAVET: 


CARDIFF 22% ENGINEERS - BELFAST 


GLASGOW, CENTRAL 2719. 
LONDON -MANCHBSTBR 
CARDIFF + GLASGOW 































ROOFS, BRIDGES, TANKS. 


> os * PI SES oe 








CLYDESIDE IRON WORKS, 
connuaaren aiascow. SCOTSTOUN, 





London Agents: 


1, Leadenhall Street, London, E.C. 3. 





CLYDE STRUCTURAL IRON Go. Lo. 


FE naire GLASGOW. 


GILLESPIE & CO., Ltd., Leadenhall Buildings, 








PROTABLE 


AIR COMPRESSORS 
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“Reavell” Portable Compressor Plants are 
built to work under the most arduous con- 
ditions with the minimum of attention and 
lowest possible fuel consumption and main- 
tenance cost. 






They are manufactured in five sizes 
haviig. capacities of 44, 78, 120, 150 and 200 cubic 
feet per minute, and can be supplied for quick 
delivery complete, if desired, with all the necessary 
pneumatic tools and equipment. 


The illustration shows a small set of 78 cubic 
feet capacity. 


UNANUCU LARUE 





Write to Dept. “‘A” for a copy 
of Pamphlet No. 113, illus- 
trating and fully describing 
_ these seta, 


REAVELL 


& Co., LTD. 
Ranelagh Works, 


IPSWICH. 
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INJECTORS 


Hot Water Injectors for dealing with water up to 140 
deg. with 180 lb. pressure. 


Largest and Oldest Makers of Injectors in the Kingdom. 
Every Class of Injector Made. 


GRESHAM & CRAVEN LTD., 


HEAD OFFICE AND WORKS: 


ORDSALL LANE, SALFORD, MANCHESTER. 


40, WOOD STREET, WESTMINSTER, S.WT.1. 


GLASGOW OFFICE: WM. LESTER @& SONS, 11, WEST REGENT STREET. 
NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL, 18. BIGG 
BELFAST OFFICE: R. PATTERSON @& SONS, 13 @ 15. BRIDGE STREET. 











OVERSEAS AGENTS: 


FRANCE, BELGIUM, SPAIN AND PORTUGAL: 
Walter Strapp, 15, Rue de Madrid, Paris. 
HOLLAND: Th. H. M. De Grijs, 311, Rijswi'kscheweg, The Hague. 
ITALY: Govannl Cheeehetti, Piazza Sicilia, 1, Milan. 





De. 
SOUTH. AMERICA: Evans, 
POLAND, ROUMANIA AND THE NEW STATES: 
British Engineers & Traders Syndicate, Ltd., Australia House, Strand, Lendon, W.C. 
SOUTH AFRICA: Jenkins & Co., 12-14, Greenmark 
De. 








De. 
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The Consistent Engineer uses 


“BETTER - SERVICE™ 
SOCKETS 


It is undeniably inconsistent to 
equip your shops with up-to- 
date drilling plant, and then to 
use the old type of soft sockets, 
which will prevent your obtain- 
ing the best results from your 
drilling machines, 


To secure best results for 
yourself and to give your 
machines a fair chance, it 
is essential that you use 
accurate sockets, so made 
as to STAY ACCURATE. “Better- 


“ Better - Service ” Service 
Sockets will give you Sockets. 


the best results of al! 
because they are. . 


Hardened for 
Durability. 


Ground for 
Accuracy. 


Send for List and Socket on approul. 


Wm. Asquith (1920) Ltd. 
Highwell Works, Halifax, Eng. 
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ALLAN, WHYTE & (Co., Ltd., 


CLYDE PATENT WIRE ROPE WORKS, 
RUTHERGLEN, GLASGOW. 





London Office - 1, EAST INDIA AVENUE, E.C.3. 





Contractors to 
Admiralty, War Office, Colonial and Foreign Governments. 
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WITTON BIRMINGHAM. 


WE HAVE OVER 


1000 RATINGS IN STOCK 
AND DESPATCH 


MACHINES SAME DAY AS ORDERED. 


84, ALBION ST., 


LEEDS. 


265, STRAND, 3, YORK ST, 


LONDON W.C. 2. 





MANCHESTER. 












WROUGHT 






__ IRON 
Pil BELT 
vith Bat DULLEYS 
on Stef WITH. INTER- 














CHANGEABLE 
PRICES 
np] Bia oy oy 
FULL oe eee 
PARTICULARS We can supply Pulleys bored to 


any desired size with Bushes 


urned ye, ay outade 
ON dame and "» fit - 
requy diameter ia, ett 
APPLICATION. | zy wep 5 


English or Millimetre sizes. . 
A Pulley out of stock ia thus 
instantly available for any size 
of shaft for which a Bush is 
OS Eee Pare | 





DOUGLAS, 
LAWSON 
& CO. LTD. 


BIRSTALL, 


NR. LEEDS, ENGLAND. 














Telephone : Cables : 
135 Batley. ‘* Pulleys, 
Birstall.’ 




















IRON AND STEEL WORKS PLANT. 


OaTAL MIXERS, BLOWING ENGINES, ETC. 





ROLLING MILL ENGINES UP TO 25,000 H.P. 
MANUFACTURED AT THE MIDDLESBROUGH works oF 


RICHARDSONS, WESTGARTH & Co., Ltd., 


HARTLEPOOL, MIDDLESBROUGH, AND SUNDERLAND. 














MAGHINE SGREWS 


Round, Cheese & Countersunk Heads 
Turned from Bright Drawn Bar. 








Anylength, anydiameter, 
any thread, any metal. 





Ask for illustrated Price 
List, mentioning Ref.R 16. 






GUEST, KEEN & NETTLEFOLDS, Lv. 


‘BIRMINGHAM. 
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SAND BLAST MAGHINES 


For all purposes. 
INTENSE ABRASIVE ACTION. EFFECTIVE DUST REMOVAL. 
LOW AIR CONSUMPTION. FEW WEARING PARTS. 


WRITE TO:— THE LEADING FOUNDRY SPECIALISTS. 


J. W. JACKMAN & CO., LTD., 


Vulcan Works, Blackfriars Rd.. MANCHESTER. 


GRAFT ON & CO. 


CONPRACTORS TO H.M. GOVERNMENT, 
ATLAS WORKS, 


<S 











Tilustrated Descriptive List Tree on application. 


SILVER MEDAL, Inventions Exhibition, London, 185. 














GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 











GRAND PRIX, Buenos Aires Exhibition, 1910 





(1917) LTD. 





Multijet Ejector Condensers for 
High Vacua. 


Water Cooling Plants. 
Universal Injectors. 


Steamjet Elevators and Silent 
Water Heaters. 


Gasproducer Blowers and al! 
Steamjet and Waterjet Apparatus 











Gilled Pipes 
and Complete Heating Plants. 
eoLe MEDAE— Spray-Nozzles. 


At Franeo-Britieh Exhibition, 1908. 


KORTING BROS. 





GRARFOR. BEDFORD. BED F ORD. 





ELECTRIC or HYDRAULIC f For DOCKS, 
' WHARVES & 


GRaNES | MEorrzs 


— THORNTON'S PATENT.— 
LEVEL LUFFING, BALANCED JIB & SUPE!STRUCTURE. 


HYDRAULIC MAGHINERY. 


OIL MILL 
MACHINERY. 


Robt, Middleton & Co, BRIQUETTE 
Sheepscay Foundry. LEEDS.’ MIACHINERY. 






















Codes ; A B C 5th Edition, Bentiey’s & Marconi. 








A FRIENDLY | WARNING. 





HE Trade Mark BRISTOL’S has been granted for 

Recording Instruments because, the name i; fact. distingyishes 
the goods. Instrument Makers, Dealers, Merchants and Shippers are 
therefore not entitled to use the name BRISTOL’S for any 
imitation of the original Bristol’s Recording Instruments and proceedings 
will be taken against anyone doing so. Bristol’s Recording Instruments 
are also protected by British Patents dated 1912/14/16/18/20/21. 


Specify BRISTOL’S and obtain the benefit of 35 years’ 
progress by the largest makers in the world, together with cheapest 
upkeep and renewals—an important feature. 





J. W. & C. J. PHILLIPS, Ltd., Sixnon sreeer, London, E.€. 4. 





——$$$___—_____ 
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PARAFFIN 
and PET ROL 


From 10 to 90 H.P. 


GLENIFFER 
MARINE MOTORS. 


Suitable for ali types 
of motor craft, also 


poses such as electric 
generating sets, 


pumping sets, dc. 





The itiustration shows our 
atest design 5O BHP. 
roe eee eee 


GLENIF FER MOTORS LT Secs 4 





just INTRODUCED. 
power tl aaidant THE “SIMPLON ” 
Set Seugies ape been 


Automatic Adjustalle Set_Square 


Dareve’s Pirewt 
Works like a Dralting Machine. 





SPECIAL FEATURES: | 
(1) Automatic stops, selflocking at all standard 


(2) As ae divided metal (Duralum:n) pro- 
(3) Ao i cpadb versier reading to fine 


divisions on the arc. 

(4) A large diameter circular pivet central 
with line dividing arn. 

(5) A 2 Tae wong protractor with sppporting 








Plain Edges. " Bevelled Edges. 
Size 7in. 7/- Size 15in. 25/- 
10in. 11/6 18in. 35/- 
12im, 15/- 


Wits Verniers, exces 7ip. size. 





DARGUE BROS,, LD. 








Telegrams: “GLENGINE, GABGOW.” GLASGOW. 








“Girmpion” Works, Helifax, Engtand. POST PAD LN BRIDIGM 16.48. 
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Smedley Brothers Li” Ss" 


REVOLVING or 
STATIONARY PANS. 
PERFORATED or /-f 
SOLID BOTTOMS. % 


of ail kinds for all purposes 

to drive by Belt or 

combined with 

Steam, Oil 

or 
Petrol Engine 
or 
Electric Motor. 


rir 























HIGH CLASS 
CREY IRON 


CASTINGS 


JOHN DEWHURST LTD., 


MOOR BROOK FOUNDRY, 


PRESTON, Lancs. 
















LOMPARNY oF 















CHANGE SQUARE 


OW, a J 
LANE,LONDON ™ 


HALLSIDE, NE 
an oe 













MILD S Plates for Ships, Boilerand Bridge-building, 
Angles, Zed Bars, Tees, and all forms of Sectional Bars 


required for constructive purposes. 
of ds and latueat sizes for Bbip Slems 
Posts, Anchors, Rudders, dc. 
of eyery description. 
es : ty, to id eect requirements of Home and 
Caton al Railways. 


ES—tLacemotive Cocriane od Weaon, to all reguirements 
SPECIAL STEEL of all kinds used for constructive purposes. 


PROCTOR S Pata SHOVEL STOKER 


MOVING FIRE-BARS 
Increased Steam Production. Smoke Abatement. 


















CASTI 














Give Economy in Fuel. 


PROCTOR’S GOAL ELEVATOR 


FITTED WITH THE PATENT 


RAM FEED BOOT. 


Feed ef Conl to Buckets. No Jamming of Blevater. 
Wear and Tear reduced te « minkznum. 


Write for Ulustrations and Particulars : 


JAS. PROCTOR, LTD., Hammerton Street Ironworks, BURNLEY. 


SOLE AGENTS FOR FRANCE {EE SOCLINTE Dm PERFEOTIONNEMENTS « Li YAPORMATION 
AED BELGION & BUE DE BOME, FARM. 














A NEW, 
SHARPEN ING 
& POINT 
THINNING 
MACHINE 


HIS machine represers 
po ie nae Foe sizes: 
Dri sade No, 1. BS & jing im, to bin, Capacity. | 


neat the the 

ae pl Gi res : es =~? to wie capacity 

m them from P eae - x 4 tn, = a 
moving » ‘ = Automatic ‘hand 1c 


A boy can work it. 


HERBERT JUNT & SONS, 


Phane: Tadodies bo! “Grams: Husting Manchester. 
HEAD OFTICE & WORKS: 
Elsinore Road, Old Tafford, MANCHESTER. 





Combined Air Panes & Jet Condensers 


BENN’S PATENT 


Single or Double Acting. 


Ropé, Belt or Motor Driven. 





Ss. Ss. ST Torr & C2? 
Laneside Foundry, HASLINGDEN. 


























Belting is 
Sav laten 


= Your 


Mower 


‘OR the econemical transmission ef power HENDRYS' 
Beiting possesses a marked superiority over the old type 
of belting 
Because of its ingenious construction, there isa steady 
even drive with freedom from slipping or vibration. It isa 
strong flexible endless belt endowed with the qualities of 
long life and strenuous service 
Sole Patentees and Makers: 
JAMES HENDRY. Lrd., 
Laminated Leather Works. 
BRIDGETON GLASGOW. 
INTERESTING BELTING 


WRITE FOR BOOKLET 








To make cure veur RINGS! are TRUE bur from | 
The Standard Piston Ring and Engineering Co., 


LT D., 
Premier Works, Don Road, SHEFFIELD. 
Telephone No. 2148, Telegrams : “ Ocean,” Sheffield. 
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The World’s Most Accurate 
Automatic Weig her 














The “Blake-Denison ” 
Continuous Automatic Weig her 


for Conveyor Belts. 


ACCURATE TO 99.5%. 
SUPERVISION UNNECESSARY. 
NEW LEAFLET FREE. 


SAML. DENISON & SON, LTD., 
‘“elegrams: “WEIGH, 05" Wore Telephones: 21588 (3 lines) 
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FIBRES 
PACKINGS 


Achilles” Brand) 


JOINTINGS 


(“ Durite” and “ Hobwaylite”) 











WA 


HUH (HN THI) 





HM 





Telegrams :—" Hobrails, Ald, London.” "Phoe :—Avenue 3810. 





—— 



























- ELECTRIC CRANES. 


7 Be eka 3 R3 7 See TOR ARO 2 aie 
he 6) 2. © case) 2 eae 














Telegrams: “COLES DERBY.” Sparen 1266 DERBY. 


HENRY J. J. COLES, Ld., CRANE WO WORKS, =a 


Kelvin Engines ==. 


With or without Radiator Cooling 
3 to 60 H.P. on Paraftin or Petrol. 


For AIR COMPRESSORS, DYNAMOS, 
PUMPS, HOISTS, and all jobs requiring 
a power unit of absolute dependability. 



















Write for Engine Catalogue Ne. 6 


THE BERGIUS 
cO., LTD. 
254, Dobbies Lean, een: Se 








WATER 


TURBINES 


AND 


PELTON WHEELS 


OIL PRESSURE GOVERNORS 


W. GUNTHER & SONS, 


CENTRAL ENGINEERING WORKS, 
OLDHAM. 














STEAM CRANES 


ENGINEERS AND GBOILEFMAKERS 





STEAM HAMMERS. 
ARCH FRAME, OVERHUN( FRAME AND 
RIGBY TYPE FOR ALL /LASSES OF 


SMITHWORK AND FORGING. 


SPECIAL HEAVY FORGING HAMMERS, 
&ND COGGING HAMMER FOR HIGH- 
SPEED AND CARBO! STEEL, 
WITH CAST STEEL STAIDARDS AND 
@2DJUUSTABLE MULTIPLEVEE GUIDES. 


STEE!. TILTING HAMMERS. 


STEAM STAMPING HAMMERS 
FOR DIE 


TYRE BECKING MMERS 
SHINGLING HAMMERS 


HIGH-SPEED FORGHG PRESSES. 


ROLLING MIL AND 








3 TONS FORGE HAMMER. STEEL WORKS MACHINERY. 
} 





— 








SMITHS *or VALVES. 


ANY TYPE 





ANY PRESSURE ANY PURPOSE. 





SMITH BROS. & CO. cHyson) ‘Lie. NOTTINGHAM 


Telegrams: 





Telephone : 1516. 





——————— — . - — —- —____—— 

















LIFTS. A. & P. STEVEN, 





GLASGOW. 


STAND 191, 
British Empire Exhibition, 
Avenue ist. Bays 25-26. 


London Office : 
10, CHARLES STREET, 
BLACKFRIARS, §.E. 1. 


Manchester Office : 
12, CHARLES STREET. 


Birmingham : 
HARRY ASTBURY, 
M.1.M.E, 


EMPIRE HOUSE, 
GT. CHARLES STREET. 
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Tests pad » Stirling boilers. Times 
pores fe diby ay two in Frent Drum 
and twein Back Drum :— c : 
Turbire Tool. The “‘ Skatoskalo-. Hi 
Th ih 
Frorw Drum :-— ; | 
9} mirs- o 2 mins. 25 secs. >A 
9 mins) 45 sees. 1 min. 7 secs. ; 
Back Drum :-—— : 
25 mi 4 mins. ‘ 
18 mi 4mins 15 secs. | I! 
| Avdage saving per tube —13 mins. | | | | | | if i 
Surf. Scaling. Fe | | I 
y “ SKATOSKA P HH] 
a ft. Fai Nees. R- WA 
er br. per hr. Ni 


A recent demonstration 
was given at a large 
Power Station in the 
South of England and 
some remarkable figures 
were obtained, both on 
' "Tubes and Surface scaling 


On fubes— The average time saved in'scaling each Tube was 13 
minutes—thus on 1,000) Twhes “thére’) would be 

a saving of 216 hours,or 27 eight-hour days. 
Surfe The “ Skatoskalo” scaled practically seven times as 


—* muth surface in the hour 1s thé other Too.. 


NOV SEE WHAT YOU CAN SAVE WITH A “‘ SKATOSKALO” ! 
Write us now for full particulars and literature. 


F. GILMAN (B.S.T.), Ltd. Grange Works, 
Grange Road, Smethwick, Birmingham. 
Telephone : Smethwick 190. Telegrans : “,Shatoskalo,”” B'ham 
Boiler Scaling undertaken by experienced men in any 
part of the United Kingdom. 
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90%, of Welding Costs 


9 are 


Labour Costs: 


A-L. Lincoln 
Arc Welders 


greatly reduce this 
heavy item. 


‘SE~ot operation is the secret of the low 
labour costs incurred where A-L Lincoln 
rc Welders areemployed. The laminated 
Steel Frame which is an integral part of every 
A-L Lincoln Welder ensures instant response to 
everydemand for change of power. Maintenance 
of theare is therefore greatly facilitated, and the 
strainand fatigue upon the eye and hand of the 
operajor reduced. 
Ktesulis :—Contented workmen, quicker, better 
welding, and a larger daily output. 
No operator who has ever used a Lincoln 
Welder wants to use any other. 


Electrodes and all “Arc. Welding Supplies Stocked for 
inmediate delivery. List on application. 


Aen kiversioge Li? 


Telephore: Vic. 9226. Victoria Station House, 
Telegrams: “Accterator, Sowest, London.” Westminster, S.W. 1 
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Direct Current Lincola Variable Arc 
Welding Set, shwing Stabilizer, Motor 
Generator ed Control Board. 
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“THE LANCASPER” 








Telephone Telegrams : 
Me me 
For piston rods and valve spindles. Suit 
able forall pressures, speeds and superheats. 
£% OWE Le 

PENDLETON FIDE a 
My Sole egg Ay ge rl om ; aw 
omy, Traps, Piston Rings, Wheel on™ 
My | _ a 
Rag ery Ny aw Any pocbanic 


suppliedtoBritish, 
Itali Russian 


, position quickly 
and Dutch Navies. 


and correctly. 
CHC. 











“WEST” PATENT SAFETY HEAD & FORCE LUBRICATED 
AMMONIA & CO, COMPRESSORS 


for Complete Refrigerating, Cold Storage and ice Making Plants. 
H. J. WEST & CO., Ltd. 7? 42 Sears "nn Rost t 


w.c.1 








~ THE GANDY BE 
~~ MANUFACTURING 
Spy Vere) vis): 


LTT 
Compressors—Vacuum Pumps 
Machinery for Sheet Metal Working. 
Burckhardt Engineering Works, 
26, Victoria Street, Westminster, S.W. 1. Works : Basle, Switzerland. 
See illustrated advertisement in issue of December 12th. 


TIME RECORDERS 


ENGLIGH MADE. 


ALL DESCRIPTIONS. 
WATCHMAN’S’ TELL-TATE “CLOCKS, 
CHECK THE ROUNDS OF YOUR 
WATCHMEN AND  PATROLMEN. 


SEND FOR LIST. 


LLEWELIN’S MACHINE  CO., 


BRISTOL, ENGLAND. 
Telegrams and Cables : Liewellins, Bristo!. 
See different Advert. each week. 























"Phone : 3091. 
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Bumsied 
~( handler Lia. ae 


HEDNESFORD STAFFORDSHIRE 


ESTABLISHED 1873. ; 
Telephone : Cannock 48. Telegrams: “ Bags Bednesford.’ 


TWO-CRANK 


———— 


DOUBLE-ACTING 
ENGINE 


(WITH FORCED LUBRICATION). 


For Coupling to Alternator. 
180 B.H.P. 500 RiP.M. 


ENQUIRIES SOLICITED. 
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ARTESIAN _ WELLS. 


BORINGS baRRIED out FOR ‘TUBE RAILWAYS, 


FOUNDATIONS, PROGPECTING FOR MINERALS, ETC. 


eR eRe eee = eee eee et ee Hawn Seren ents ao os Fe e~ Sete seers sew eeseeeeeess peeeeeeeceesseeeess 














ARTESIAN WELLS, , 
TRIAL BORING , SN 
WATER = 








Manufacturers of :— 





Morley House, 


Regent St., W. i Well Baring Tools, 


Lining Tubes, 


DIAPHRAGM PUMPS, 

CONTRACTORS PUMPS. 

All types of Hand and 
Power Pumps. 


County of London % etc. 


Electric Supply Co, # 
Ltd, 





London Electric 
Railway. 


| Lendon County Land 
|} & Buildiog Co., Lid. 
BORING TOOLS & 


City Houses, 


Country Estates, N 
Nuresees PUMBS, .LET O 
Laundries, HIRE. 
Breweries, 

Tanneries, EXPERT 





Paper Mills, &c. &c. 


Photograph of Rig in the Zoological ESEN 1 
esian Well, for’ REPB Tar VE 


supply. 000 Tip Aetna 9 SENT GN REQUEST. 





ENQUIRIES INVITED. 


COMPLETE WATER 
| SUPPLY SCHEMES. 
~ 


SCHEMES CARRIED | , 

OUT FOR: , AIR LIFT PLANTS. 

Zoological Gardens, - yp 
London. | DEEP WELL PUMPS 





| 























F RICTION TRANSMISSION 


Fiat Otc We, Slee Sad by 
The National Gas E: Led. 
for for th guppies rg 9 20 

ates a 


LN Pinion lined feed Yih Feeds 
Lining. 


The users say that the pision has been 
subjected to exce tionally hard work, 
and has given ope satisfactory service 
that the system is to be uied for larger 
sizes. 


| 
| 


This is but one of the many 
applications of 


al =ilexeo)e)(e) 





FRICTION LiIWiNGS 


May we send you a copy 
of our Free Book on 


Friction Transmission ? for FRICTION TRANSMISSION 
FERODO LTD. - Chapel-en-leFrith. | 
DEPOTS and AGENCIES: London, Birmingham, Leeds, Maechester, Bristol, Bel“ast, — Comey, | 

Burslem, G viasgou, < ‘arti ‘ele. Brighto on, Swansea and Liverpool. 
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R. RIGHARDS & GO., ueece crounosr, v0 


“s le 









lephone: HOP 978. 


‘Boilers oy | 
CENTRAL HEATING | 
“in Iron, Steel and Copper. 


LUMBYS LIMITED, 





* Greetland Boiler Works, HALIFAX. 
Telegrams : Lumbys, Gresiland. Telephone : 125 Elland (2lines) 





MACHINE TOOLS 


AND 


SMALL TOOLS 


Headquarters:-LONDON; 9-45, Leonard &t., 


and at 


BIRMINGHAM (MANCHESTER GLASGOV 
NEWGASTLE BRISTOL LEEDS 
SHEFFIELD LEICESTER 


EC. 2, 

















Our sole specialty is 


VALVES 


FOR ALL 
PURPOSES 


To pass the requirements of 


Boiler Insurance Companies, 
Classification Surveys and India 
Boiler Laws. 


Specify your requirements to us. 




















A. COCKBURN « CO, 


Sate GLASGOW. 





The highest quality i 
at economical prices. 


We. maintain,a.stdndard which gives)you the satisfction of 
long service and which has gained for us a sound reputation. 
An enquiry bring 
requirements, 


will quotations for your jarticular 

We afe manufacturers of :— 

ENGINE AND BOILER FIITINGS. 
ANTELFRICTION METALS, 

All)clasées. of Non - Ferrow Ingots. 


INDIA RUBBER & ASBESTOS GOODS 


BRASS-AND IRON FOUNJERS 
MILL AND COLLIERY FURNISHERS. 


PEGLER BROS. & CO. (Glasgw) LTD., 
54-60, Brown Street, GLASGOW. 
*Phone¢—3240 Central. Tel¢ --Gunmetal. 
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THE 


PREMIUM SYSTEM of PAYING WAGES 


A few copies of this book, the standard work on the subject, 
are left. They form part of the fifth edition, which. was 
revised to meet the great demand. 


Cogres m cloth beards, Two Shillings and Siapence sack net. 
Pest free to any addres in the United Kingdom, 2s. Od. 





of 


“ THE ENGINEER” Offies, 33, ‘Norfolk ‘Sweet, Strand: ‘W.C. 





DANIELS’ 


SUCTION GAS PLANTS 


Will work perfectly from full lad to no load. 
5-10 H.P. for one penny per how. 
Simple. Reliable. 


T. H. & d. DANIELS, Ltd., STHDUD, England. 


Economical 


























MANUFACTURERS OF 


OAK TANNED ¢ ARSTOLASS 
AWARDS. 

EA Combs Tannery, 

L STOWMARKET. 










Tanners and cuiviaie, 













PRICE LISTS & TERMS ON APPLICATION. wh 
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BREAKER 


TYPE C.H.50 B 











al WRITE FOR PARTICULARS 70:—35, SURREY S” R TELEPHONE CENTRAL 906) 
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Crane. Service 


Handling and hoisting problems 
are not solved by rule of thumb 
—each presents its special points 
lor consideration and successful 
solution. To that end we are 
willing to advise without obliga- 
tion or cost. 


Morgan Derrick Cranes (for 
electric, steam or hand power) 
and Steam Locomotive Cranes 
are giving sturdy service to 
over 3,700 users in the structural 
engineering, building and ship- 
ping industries. 


May we quote for your require- 
ments ? 








? WILLIAM MORGAN & Co., Ltd., 
: KILWINNING, 
SCOTLAND. 
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The Whitecross Company, Ltd., 


Warm r r 1864 
siliatlichtanan RINGTON. Established 


SCOTCH DERRICK CRANES. PATENT AND PLOUGH STEEL WIRE ROPES 


for Mines, Lifts, Cranes, Shipping, Oil Wells and all purposes. 


ELECTRIC, STEAM or HAND POWER, Guide Ropes, Special “‘ WHITECROSS ” Round & Flattened 
Strand 


4 Signal Brand Hauling Winding 
up to 50 Tons capacity. wainde, Ropes for Mines. Constructions. 
Contractors to The Admiralty, War Office, Crown Agents for the Colonies.~ 
Pest Offies, India Office, Trinity House and Dominion & Foreign Geveruments 
Te ane: ‘“Whitecross Warrington.” Telephone: Nos. 9, 10, 11 & 12 Warrington. 
Established Agente—for the North and South Midlands: BIRAM & QO, 23, Kusten Road, Loudon. 


1866 
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DE BERGUE & CO., LTD., 


MANCHESTER. 


Pneumatic Riveters 


up to 150 tons pressure. 





The machine illustrated 
was specially designed 
for riveting underframes 
of railway wagons. It is 
18” gap, and will head 
rivets up to }“ diameter, 


Oo 
Sole Selling Agents for the United 
Kingdom :— 


Messrs. 
John Macdonald & Son, Ltd., 
Watt Street, 
MARYHILL, GLASGOW. | 










Stern Wheel Steamers, Bucket and Suction Dredgers 
Ocean Cable Steamers, of all sizes 
Gold Dredgers. 


of Patent Rockbreaker 


MEISE ~~ Scesegpamigett: we — nn 
THOMAS TURTON a SONS 
































Stop these losses! 


Every screw-thread joint that leaks, leaks 
money, and is an all-round nuisance. 


MOOTH-ON No. 3 makes screw-thread joints tight, Gnd then 

keeps them tight. Being mostly metallic iron, it retains its bedy 

and does not dry, shrink or crack. It holds perfectly even at high 
pressures or wide temperature variations. -Use it-on every joint. 


Try Smooth-Og No “3 con jointé™ that “aie giving"\yyou the 


painting boiler seams, etc. 















Get Smooth-On No. 3 from your 
dealer in 11b., 51b., or 101b. tins, 
or write us direct. 


6 


Ask for the free Smooth-on Instruction Book. 





Carried in stock by Walter P. Notcutt, Ltd., F. A. Pullen & Co., and 
Buck & Hickman, Ltd., London ; John Taylor, Liverpool; A. Dawes & 
Sons, Ltd., Fred T. Hilton, and Thomas E. Whitworth, Ltd. 
Manchester; A. E. Smithson & Co., Cardiff; Andrew McLean & Co., 
Glasgow; Dewhurst’s Engineering Co., Ltd.. SheMeld; Clark and 
Howard, Birmingham. 


Made by Smisoth On Mfg. Ca., Jersey City, N.J., U.S.A. 
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2 


to 8 cu. yds. Capacity. 
STEAM AND ELECTRIC. 
The Bucyrus 320-B illustrated herewith is the 


most powerful shovel ever built. It may be had 
with dragline booms 143 and 155ft. in length. 


We also build 
SMALL — SHOVELS, 
to 2cu. yds. 


RAILRQAD.TYPE SHOVELS, 
+ to 6 cu. yds. 
ORAGLINE EXCAVATORS, 
sto 8 cu yds. 
DREDGES OF ALL TYPES, Ete. 
18 


We invite your inquiry. 


BUCYRUS 


Established 1880 Trade Mark Registered 
BUCYRUS COMPANY, South Milwaukee, Wis. U.S.A. 


London Office : IDDESLEIGH HOUSE, CAXTON ST., S. W. 1. 


Crucible Cast Steel « Spring Steel 
Ss 


FORGINGS, 


ENGINE, CARRIAGE & WAGON 


SPRINGS. 


CAST STEEL FILES & HAMMERS FOR EN3INEERS 


a a ee 


SHEAF WORKS, SHEFFIELD. 


Leaden Office: NORFOLK HOUSE 7, LAURENCE POUNTNEY HLL, EC. 4. 


PAINTING 


New Model (Patent) 


AEROSTYL! 
Paint Spraye 


Self-contained with 
Air Receiver for Steaadying 
Pressure, Reducing Valves 
for paint and air feeds, 
and Paint Contziner. 
Weighs only GOlbs. 
THE MOST EFFICIENT MECHANTAL PAINTER. 


Write for particulars :— 


AEROSTYLE Led., 174-176, $. John Strest, 
ENGINEERS. Clerkenwell LONDON, £.C.1. 
Telephone 


Telegrams 
“Acrostyle Smith London ‘lerkenwell 7963, 
Code a Internatioal. 





























» FOR 
MINING 
DUSTRIAL 

WORKS 


)F EVERY 
JESCRIPTION 























A. & J. MAIN & 6°: L™ 


Aastralio House, Strnad, W.6. 3. = Pesstipack, Glaagew. 
FOR THI CUTTING & 


OXyYG EN wepmcor merats. 


If you wish to hear of the latest — pte t- the use of pl for Cutting and the 
Oxy-Acetylene Wel Oxygen 
4 THE. SUITion OXYORX COMPANY have highly — -3 and up-to-date 
factories in all the important British in industrial centres, capable of roducing 
— emp ess (CUBIC vos OF OXY¢EN DAILY. 



































Great Britain of Meta!) Cutting 
4 Apperatun Oxy Acetyl, Sap dpecomiaad ‘Oxy Coal-Ous Weldng -pipes, High 
For Ontalogue sod full particalas apply 1o any ofthe Company's York: — 
“0 Kamonton, Lendon,N.18 Saville Green, Leeds 

4 Wembley, Middlesex. Seafield —_ Leith = 

Tunnel Avenue, East wich. Great Mar’ Stree, Manchester. 

Musgrave Channel Road, Belfast. Shields hood, Walker Gste, Newcastle. 

Brom Port, Near Birkenhead. Savile Street, Sheffiell. 

Lodge Hockley, Millbrook. Southampton. Sa 

K Bootle. — Road, 

ye a a yiest Durest, St. Helens, Swansea. 

aioe Dieu Road, Dover. —" wet 

THE BRITISH OxYouN eet Ltd., 











Lies 1 EDMONTON, LO 
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OF INDIA RUBBER OR TEXTILE. 





Lower illustraion shows a Reddaway 
Rubber Belt gnveying Coal at a Lan- 
cashire Collier at the rate of 80 tons 
per hour. 
for six years it the time the photo was 


taken 


Top illustration howsa Reddaway Rubber 
Belt in use at aDoal Mine in Belgium— 
Quantity of mterial conveyed to date, 
703,443 tons, Belt still working, 





“be Belt had been in use 












FOR THE HANDLING OF ALL 


KINDS OF MATERIAL. 


G-- 0 


0 


equippéd throughout with 





Many of the largest installations in the world are 


REDDAWAY CONVEYOR BELTS. 


F. REDDAWAY & Co. LTD. 


PENDLETON 


MANCHESTER 


BUSH HOUSE, ALDWYCH, LONDON, W.C.2. 


(Registered Trade Mark ) 








Sole Makers of “CAMEL HAIR” BELTING 














' 
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si)" Aunery 


‘fe BRARINGS 

iD Bi —waste power 
of | a ON’T put in oil or 
NF ge li | grease. Use DIXON'S 
sre haeryl| | FLAKE GRAPHITE— 
(INES f the unctuous, thin, tough, 


solid crystals of Ticon- 
deroga Graphite. They’re 
too hard to squeeze out 
yet oily enough to per- 
mit free,easy glidingover 
the smooth surface they 
form. Then, instead of 
metal grinding on metal 
and wearing away— wast- 
ing power—you have gra- 
phite gliding on graphite 
and more power available 
for useful work. 


Tell us what you want it for 
and we will send you the right 


FREE SAMPLE 


graphie for the job. Mention Dept. 15. 
— JOSEPH DIXON CRUCIBLE CO., 
22, Duke St., Stamford St., Blackfriars, London, S.E. 1. 


C. R. AVERILL (Sole Agent) 
TICONDEROGA 
FLAKE 


DIXON'S tic: 


Look for the name DIXON’S—none others Genuine 
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MILLARS’ TRUCTRACTOR. 


A high grade Motor Truck of 
admit of the utmost ease of 


ial construction, designed on lines which 


spaces 
The chassis illustrated can be fitted with either end-tip body or platform, 


and special bodies can be built to ergy el requirements. 

On Public Works Contracts, Road Construction, Building, House- 
breaking, Refuse Collection, Rail and Tramway Construction, etc., this 
truck will replace at least three horse-drawn carts, and will pay for its cost 


in a few months. 


As a Truck, it will 


Carry 30 cwts. up a 15% gradient. 
Turn in a circle of 9}ft. 
Travel at 12 miles per hour, 

Operate efficiently in situations inacces- 


PARTIAL LIST OF USERS OF 


radius. : 
> Brighten @orporation 


; nways 
: Metropolitan Electric 
Tran 


sible to horse drawn carts, or Décauville ; wave (4) 


trucks. 


As a Tractor, 


It will pall 15 tons on the level. 


> London United Tramways 
> Bradford Corperation 

: Manchester Corporation 

: Tramways (1)) 
+ Edinburgh Corporation 

: Tramways (9) 


Glasgow Corpe 


MILLARS’ TRUCTRACTORS. 


oration 


Tramways (2 
Kingston & St. Andrew 
Corporation (Jamaica). 


Peacock & 
ek 


Beyer. 
Pilkington Til 
Ftc 


Co., Lad 
Pottery 
Co., 


Ft 


It will pay you to investigate the possibilities of Millars’ 


“ Tructractor.” 


May we send you further particulars ? 


MILLARS’ MACHINERY CO. LD. 


Pinners’ Hall, Gt. Winchester Street, London, E.C. 2. 


Telephone: London Wall 368. 


Works; Kirtling Street, Battersea, S.W. 





Telegrams: ‘‘ Jarrah, Steck, London.”’ 


es 
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PHONE. 26305. 
- eo TELE GRAMS. PRESS.LEEDS. 


RICE « cowsst 72 LEEDS. 


HUDSWELL, GLARKE & CO., 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVE 
NGINES 


FOR OR BRANCH RAILWAYS 


Docks, Coutractors, Steelworks, Collierie, &c. 
All Sizes snd to suit any Gauge ot Frilway. 


Prices, Photographs and ful! specifications on application. 


RAN 
Limes 








Telegrame—Leco, Leds. Telepbone—lIationa! 20993 
pened Lieber's, A BC (4th and Sth Editions) 
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INSTALLATION 
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2300 BHP Geared Turbine , 44° Pl. Ropes 1% Diam 











Tested to 1200 ibs. per square inch. 


Main Steam Pipes 

Oil Supply Piping 

Pipes Hydro Electric Work 
Compressed Air Pipes 


ALL TYPES OF SPECIAL 
INSTALLATIONS UNDERTAKEN 


IT is estimated that the rope-efficiency of this 
installation is approx. 98 per cent. 

The ropes have already given 10 years’ trowle- 
free service. 


HPAII HOARE RAT 


The drive is exceedingly smooth and resiliest— 
a tremendous advantage in a.textile factory. 


WT) 


In fact, this instance is a concrete argumeni in 
favour of Rope Driving in general and our “ F.1.” 
Ropes in particular. 
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= WILLIAM KENYON & SONS, Lo 


Chapel Field Works :: :: . Dukinfiela. 
= LONDON OFFICE: 167, MOORGATE, E.C. 2. 
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TM TUBE SPECIALISTS—make nothing { "AG. Scat Mp Beitend, Liter, grote , 
but Copper and Brass Twbes. LE Ds. Cum Western Union, Marconi 
COPPER & CONDENSER 





ERASS 


Spedality: Deliveries from Stock 
enna 





XTUBES 


TUBES. 
Im ALE SI1Z=s-¥FOo 























: BEE oT. Makes * BEMAL” Brass Condenser Tubes. 
meee = reumamneeennner 
















Tke ORIGINAL & BEST 


JOINTING 


THE STANDARD BY 
WHICH OTHER JOINTINGS 
ARE JUDGED 


ONLY GENUINE 
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NCER Weems Heey UA 
CLA WEAR a Oe 


KL 
PAT 
































CHAINS ABD BRAMPTON 


CHAIN WHEELS 


























—— Bros. ... Ltd 
or 

TRANSMISSION OLIVER STREET 
OF POWER. BIRMINGHAM. 
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HYDRAULIC MACHINE TOOLS 


ax OIL 


MILL. MACHINERY 








MUSGRAVE B-- CROWN POINT FOUNDRY, _LEEDS. % 





GREEN'S 


il 












ECONOMISERS 
AIR HEATERS 


utilise waste flue-gases to produce large volumes 
of hot water and hot air for boiler or other 
industrial purposes. Illustrated booklets and 
recommendations on application. 


E. GREEN & SON, L™> WAKEFIELD, Exctano. 
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AUCTIONS 


Dew. 26; 1924 











ee 
————$_$<—<__ 


AUCTIONS 





FULLER, HORSEY 
SONS anp CASSELL, 


ESTABLISHED IN BILLITER SQUARE un 1807. 
li, BILLITER SQUARE, E.C.3. 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 


OF 
MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


NOTE.—A STAFF OF SPECIALISTS attends 
to the requirements of Manufacturers seeking 
New Works or Work Sites and a 


REGISTER OF VACANT FACTORIES 


will ‘be forwarded free on. application. 
BUSINESSES and PREMISES 
(For Sale, etc.) 








TO CLOSE 4 TRUST. 
is SALE aa"s GOING ONCERN, BOTLER and 
ENGINEERING WORKS. situate in Yorkshire, 
adapted for the manufacture of all classes of Boiler, 
Tanks, Air Receivers, Steel Pipes, Pans, &c 
The works comprise Boflermaking, Fiue and Fitting 
Shops, Boiler Shed and other Sheds, and Offices. 
The site contains an area of 7320 square yards or 
thereabouts and fs hold. 
For further particulars apply to Messrs. J. C. 
KIRK and SON, Chartered Acccountants, Jeeta. 
L 
——__— oe. A 





FOR SALE 
Continued from page 2. 
Cor a somae, ate by 4ft. 3in., 
reher Horizonta) 
8 HP. Nom. pete: Re. 4. - 


order: 60in. Dy 20in. face by 4in. Pay ~ 4 
Walsham, 
P9925 o 


pulley ; 72in. heavy fy-wheel. WHAT OFF. 
e 





tal Engine, 


CORNISH and GA R, Ltd.. North 
Norfolk. 


ae TRANSFORMERS FOR SALE, ena, | 
and guaranteed perfect. 





17, 
7795 @ 


re With be old bb-half’ cost of new. 
LECTRICAL CO., Létd.. 


Osw ald- street. Glasgow. 





LECTRIC MOTORS FOR SALE.— 

“ TWO i150 A. 3300- volt, cons, 485 Trewa., 
3-phase, slip-rting MO A.P.. 325 
revs., and 450 H.P., 1440 revs. DI a cheap. 

THE PHCENIX -ELECTRIAL CO,» 4Ad., 2%, 
Oswald-street, Glasgow. 7796 @ 


OR SALE, RAILWAY enuys. 
a buffer . 


ALLING 3 for 
only. =. measurements 





Any Number 


the Creat Western Railway Co. 

Cardiff, ready to lead. Every facility Sioried for 
inspection. Price to clear, painted, red, lets 
tered in italics and } into Railwas agoRs 
Cardiff, £18 each. About 17 have spring b: 

£2 extra.—For full p lars apply T&T B 
WORKS SUPPLY CO., Ltd., 15, Cymri¢e Buildings, 
Cardiff. 7760 a 





SIX Very Fine 2ft. Gaige STEAM 
LOCOMOTIVES, cylinders Gin. diameter, 

stroke, by Kerr, Stuart, Bagnall, and Hudsons. 
modern locomotives, insured from 140/180 Tb. pres- 
eure. Low price will be accepted to avoid bringing 
into stock. 

GEO. COHEN SONS and 00., Ltd., 600, Com- 
E. 14. 7746.4 


OR SALE. 


mercial-road, London, 





Rm SALE. THEODO 
wy td es St 
CLARK SON'S, 338, ies 
Spposia Gray's Inn-! 
F°o SALE, LEVELS. 
WING wnete UMENTS, SECOND-HAND 
CLARKSO 338. High Holborn, W.C. 
(Onwanite Gray's Inn-road), . 


-HAND 


wc, 





YOR SALE 
TWO $40 HI Pr 
DiFeet~ 


ki 


460 /500- voit, 
oearius nt pao, ee By 


e.. Lt ric 
THE PrHotl SIX. “eLie TRICAL 


Oswald-street, Glasgow. 

FOR SALE. 
‘ VERTICAL DOU BLE-RAM STEAM PUMPS 
‘ f ; steam 1 Sin. by 10in. 


stroke, wo 
delivery. 4in. Gistenioine : 6in. by 
plungers, 4in. by 6in.; suction and 


Sin, stroke; C.I 
delivery. 3in. 

Belt-driven ‘Tangyes"* TWO- pm gl RAM 
PUMP, 5jin. dia. rams, approx. cap 

Belt-driven TWO THROW G E TRED 1 Ran PUMP, 
rams 4in. dia. by 6in. stroké, cap. ee g.p.h. 

2 New 6in. by 4in. by 6in, and 1 Second-hand 10in. 
by 7in. by 10in. HORIZONTAL DUPLEX STEAM 
POMP. by Worthington. 

Trevle-barrel DEEP-WELL PUMP, Sin. bore by 
léip. stroke, with pumping frame for direct steam or 
belt drive 

Steam-driven HYDRO EXTRACTOR, by Watson, 
laidlaw and Co., a ean type, with 48in. dia 

eel perforated ca, 

20-Cwt PORTABLE HAND CRANE, for et, p in. 
gaage; slso Gusatity New 15-Ton BOTTLE J 8 
s im ratchet and pawl 

4 TAL COMPOUND STEAM ENGINE, 

D. CH. i lp al. 14tin. by l4in. stroke. 

HORBONTAL “SINGLE-CYLINDER STEAM EN. 
GINE, lin. dia, by 20in, stroke. 

STANLty ENGINEERING CO.. Bath. 


r.p.m., Three- 
English Electric 
Ltd., 17 


7792 @ 


co., 





YARROW, 


GLASGOW. 
LAND BOILERS 


"1 ECTRIC POWER STATIONS 
> FACTORIES 


Veuaa 











Se Ripped 


Large 


NEW AND SECOND-HAND 
MACHINE TOOLS 


OF EVERY DESCRIPTION. 
Stocks codistantly held’ in oun M 


Warchouse. 
MARTIN BROS., :LTD., 
BRIDGE STREET; MANCHESTER 








wer Se Dre - 


VOR 

" Garrett ' 
Pea GoitFousD st SUPERHEATED 
Co 190 Ib, 
square in., with or ‘aiibomt” 1 D.C, 
oS. 


all 
| etin, 


* SEMI. 
= 
SETS. pressure 
ee: 00 K.W. 

efficient. cramomins. about 
ay we om aa por LP as tha! at perfect or 


clearance. 
ELECTRICAL co. 


°°? Tad. 17 
Oswald-street, Glasgow. 


7793. @ 





ALE.— 
K.W., 220-volt “‘ Faseens ee ” Geared 
TURBO SET. with Condensing Plant; new 1917; 
in service about 4 years, ard bas never given any 
trouble; £1800. 
THE PH ELECTRICAL CO., Ltd., 17, 
Oswald-street, Glasgow. 7797 @ 


LOCOMOTIVES | FOR SALE. 


upled Locomotives, 
ag 7g ‘exis 20in. 
eels Bon dia., steam and han 








i, 





. ons ° y 
MACHINERY, PLANT, &- 
N*"Saet Sei) DUPLEX en and TURNING 

by G. Wilkinsen aad Sona, swivel 
and gear- _ drive, will swing in gap 22in. diam. 
28in. stroke Heavy Duty PILLAR TYPE SHAPING 
by. Colum: Machine Tool Co.. working 
surface of table 18in. by te by 18in. deep. 
Nearly New... Model a CRER.”’ _ © 
TINUOUS TYPE VPeric AL —o MAC 
geared heady» spindle 3iim. diam., vertical range 


Tis. stroke SIDB- a by Ah bay nae 
by J. Archdale and 
table $0in. diam. 
SIX LANCASH 
inanre 160 |b 
LANCASHIRE} Bouse. Soft. 
nsure 100 1b. press@re. 


ed 
o Cones BOILERS, 28ft. by 6ft, diameter 
pressure. 


refneure 
Nearly .Ne® -LOCO. TYPE BOILERS. 
10 ses P.. — 160 lb. pressure. 

FOUR 2it. LOCOMOTIVES, 130 to 160 tb. 
press.; cheap for mmediate oe from site. 

SEVERAL L OCG avES. 4 and 6-wheel. with 
1 to ifin. cyls for work’; far gale or for 
hire, 4ft. Siin. cauge. 

LOCO. STEAM*OCRANSS. from 1 ton to 20 tons 
capacity, standard gauge, for ple or for hire. 

STEAM NAVVIES (6 pees: 10 and 12-ton 


capacity. 4ft. 8in. 
ant @ECOND.3 HAND ORz- 
B by Sin. to B6in. BF ’ 
side, all overhauled tety for ~~ 
and 


sooerty Steet PIP PR BOF to RAY x ameter, 


straight lengths, 15ft. to 20ft.. practically perfect. 
GALVANISED ae WIRE ROPES, 360ft. long 
by ltin. cireumfere 
GALVANISED STEEL WIRE 
long by lin. circumfere 


THO* W. “WARD LTD. 


ALBION WORKS, SHEFFIELD. 





BOILERS. 30%. by Sft.. re 


by 8ft. Gin. dia- 


ROPES, 1000ft. 


NE 4000 H.P. TURBO, Steam 160 Ib., 3000 r.p.m., 

with condenser and air pump. suitable for elec- 

trical generation.— Address, 7040, The Engineer Office. 
7040 a 








SALE gaae ‘TICALLY NEW 
BLECTRIO TREL FOUNDRY 
a Emetre Cranes, Amneal- 
Moulding Plant, &c.; 


sisting of latest rat in ws Pee a becnne 


Machine, with costly Electrical Driving Equipment, 
Hydraulic and Air Compressing Plant, &c. 
dress, 7791, The Engineer Office. 


LANT FOR 
Complete 
PLANT, wit 
ing, Drying, 
mes acity 4 4 
ELDLE 


7791 @ 





- 
HIGHSPBED SELF-ACTING 
RACK-DRIVEN 


PLANING MACHINE, 
. To plane 16ft. by Sft. by 

. Very heavy bed, about 24ft. jong, with 
planed vee slides. T-slotted table, Massive 
cheeks r. raduate! too)-boxes. 
Weight of machine over 16 tons. IN STOCK. 


THOMAS MITCHELL and SONS, Limited, 
Bolton. 


Ex. 


GENERATING BET, 
djemens i5e = K.W 
GARDAM aad C 


by Ashw 
440 «volte 
ited. Steines 
7636 @ 


GTHAM ¢ rbéh and 
D.C.— 


HARRY ft 


HENRY BUTCHER 
& CO., 
ENGINEERING 


AUCTIONEERS, 


Specialising in the 
me | VALUATION, SURVEY, AND SALE 
of 


FACTORIES, MILLS, WHARVES, 
WAREHOUSES, ET¢., 
also 


PLANT, MACHINERY, AND 
EQUIPMENT. 
Fire Loss Assessors. 
63 and 64, CHANCERY LANE, 


LONDON, W.C. 2 
Telephone : Holborn 741 and 79. 





| R Heber Radford, Sen & Squire, | + 


ENGINBERING TROX AND STESL WORKS 
ERS 


CONSULTING REFEREES AND 
Betebliahed over 
MM, ST. JAMES ROW, 
Radford, Sheffieid. 


ours ida 
=i E. WOOD-& Co, 


CONSULTING ENGIN BERS, 
;| Valuers and Auctioneers 
OF 


* ENGINEERING WORKS. PL 
MACHINERY, STOCK, IND 
PROPERTY, 
Fulwood Hesse, Holborn, | 


Lendon, W.C. 1. : 
“Phone! Chancery 7080 and 7061 + 





TRIAL 





VALUATIONS. 


LEE AND HUNT, 


Arkwright Works, 


Valuers for all, clagees of the 
and.-Allied, eden, for Stocktaking, Probate 


Tel. Nee: areas “ts 





apy sWro ht Tron Fulleys, 





(Sranes.— Electric, S}eam. 
oe pe Fle } 

GEORGE RUSSELL AND CO., 
. near Glasgow. 


TD., 
I BK 173 
make 








'TE BL B. SALE.— 
yt 


VERTICA ENCLOSED TRIPLEEXPAN- 
== oe pe: Sate a 50 ad 

“iprowett 

” BROENIK. ELEC 


CO., ctd.. 15 Oswald. 
street, Glasgow. 7794 @ 


W.I. TUBES &. 


G 
more chesply 
= 


Write for our list before ordering. | 


GEO. COHEN SONS & CO., LINITED, 
0, COMMERCIAL ROAD, LONDON, E..14 
7036 @ 





» bear COCHRAN VERTICAL BOILERS. deft. 
by_ 6ft. Gim.. 1918, 100 1b. w.p. Als HORI- 
NTAL COMPOUND CONDENSING STEAM 
oan E, by Paxman; cylinders 12fin. snd 20in. 
¥ n. 


HABRY H. GARDAM and @0@., Ltdy, 


PPS pecsaeins BOILERS, 30t by 8it. @in,. 


win? HIRE BOILERS, 30ft. by sft., 
tt : BOILERS, 30ft. by7ft. 6m., 
REE LANCASHIRE BOILERS, 22f/ sim. by 
a i prea 
‘BOILER, . sft. by 4#t.. 202d. 
pressure. 
o COCHRAN BOILER, sft, by 3ft. fin., 1001b. 
One, NEW VERTICAL BOILER, ‘ft. 6in. by 
9in.. 100 1 ressure. 


ONE SEMI. PORTABLE BOILER and ENGINE. 
Oft. by 2ft. Gin... 80 P- reasure 


Staines. 
7788 a 





Chaneery -hane, -road, 





wick, 5 
Tel. Nos.: 1066 Osmtral, 8897 City. 


7048 @ 
- 


WHEATLEY KIRK, 
PRICE & CO. 


(Kstablished 1850) 


VALUERS 
AUCTIONEERS 


ENGINEERING VORKS, 
PLANT, MACHINERY, anp STOCK, 


46, WATLING STREET, LYNDON, E.0.4 


16, ALazret Sqvaas, 26, ©LLINewoop Stxeer 
MANCHESTER. Nwcasths-on-Trxa, 


Telephones and Telegrams ateach address 
New Chiveren Co., lid. ‘Smeth. 
WICK. _= 50 Smethwick “elegrams, Aptitude, 


rmingham ; 
7 all kinds of Blevating and Conve 
tural Steel W. Bunkers, Castings &c. 


BUCKTON, LEEDS 
MACHINE TCOLS. 


Mustrated Advt. next reek. 


CAMMELL LAIRD,&CO., LTD., 
SHEFFIELD & BIRKINHEAD, 





hivery, Struc 
Spl ax 580 








te —_ 


Lendoa Office 
4, CENTRAL ORE Ses. WSTMINGTER 


See last week's amd neat week's idvertisement 


CAMPBELLS &H UNTER; LD. 

















FOR. ELEVATORS AND CONVEYORS, 
ALSO MALLEABLE ION CHAINS, 
APPLY 
EWART GHAINBEL CO., LTD., 
DERBY, ENG.AND. 


betng an of the Chain Belt 
aod Peart a Cl Bwart@ Chain Mig. Co., erby, ; re 





HARPERS~ LIMITED: 


See pace 32 last pek. 


INCE FORGECO. lo.. WIGAN 


Hammered or Hydrauic Pressed 


FORGINGS 


in Iron or Steel, Black o Machined, 
to 20 Tons. 


STONE BREAKERS. 


BAXTER’S PATENTS ATE THE BEST. 
WU. BAXTER, L4.,LEEDS. 


TANK LOCOMOTIVES. 
eee: re 


R. and W. HAW THORN, LEIE and OO., Ltd. 


NEWCASTLE-ON-TYE. 


TAYLOR AND CHALLEN 
PRESSES 


POR DUCTION OF SHER' METAL WORA 
COINAGE, CARTRIDGES 4/D GUNPOWDBH 
Foundry, Works, & Showrooms BIRMINGHAM 
Bee large advert., page 54, December 12th. 


GHORGE WAILES & CO. 
Méand 86, BUSTOW ROAD, ENGINEER : and FOUNDER? 
ae to undertake the MAM FACTURE ot AA 
MsPROTAL a a TY and ae 
wo ve curtomere ara or astructions . the 
manufacturing yp Pm or onntaiae 
GEAR-CUTTING, anc Automobile Work 


‘Their NEW WORKS im Buston Roadare with ep- 
to-date machinery and every convenient are situated = 
& most central and copvenient part of 




















._—— 
and pilshed weekly b. le ~’ RowALD VavuGsan 
at os noe, Strand 


GINBER Office, 88, Nowdolk 
Parish of St. Clement Dans, in the ty of 


Printed for a Poepsiatess by Guones Revaras, 
Grey stoke- Tetter lane. 
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